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Skull and skull bone articulations 


Skull 


Skull from the front 


This is the standard view from the front. The most 
obvious features are the two orbits and the central 
opening of the nasal cavity. 


Frontal bone 

Glabella 

Nasion 

Superciliary arch 

Frontal notch 

Supra-orbital foramen 

Lesser wing of sphenoid bone 
Superior orbital fissure 
Greater wing of sphenoid bone 
10 Zygomatic bone 

11 Inferior orbital fissure 

12. Infra-orbital foramen 

13 Maxilla 

14 Ramus 

15 Body ; 
16 Mental foramen Shoat 
17 Mental protuberance 

18 Anterior nasal spine 

19 Nasal septum 

20 Inferior nasal concha 

21 Mastoid process 

22 Zygomaticomaxillary suture 
23 Infra-orbital margin 

24 Marginal tubercle 

25 Frontozygomatic suture 

26 Supra-orbital margin 

27 Orbital part of frontal bone 
28 Optic canal 

29 Posterior lacrimal crest 

30 Fossa for lacrimal sac 

31 Anterior lacrimal crest 

32 Frontal process of maxilla 

33 Nasal bone 

34 Frontonasal suture 

35 Frontomaxillary suture 
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Skull 3 


The term skull includes the mandible, while the cranium is the 
skull without the mandible; these definitions, however, are not 
always strictly observed. 


The calvaria (a term not often used) is the upper part of the skull 
that encloses the brain (i.e. the cranial cavity) and has a roof or 
skull cap (cranial vault), and a floor—the base of the skull. 


The anterior part of the skull forms the facial skeleton. 


The cavities of the skull 

* Cranial cavity, containing the brain and its membranes. 

* Nasal cavity, divided into right and left halves by the nasal 
septum (19, seen here through the pear-shaped opening, the 
anterior nasal or piriform aperture). 

* Orbital cavities or orbits, right and left, which contain the eyes. 


The bones of the skull 
Unpaired Paired 
Frontal bone Maxilla 
Ethmoid bone Nasal bone 
Sphenoid bone Lacrimal bone 
Vomer Inferior nasal concha 
Occipital bone Palatine bone Temporal bone 
Mandible Zygomatic bone Parietal bone 


For details of individual bones, see pages 30-51. 


The supra-orbital, infra-orbital and mental foramina (6, 12 and 16) 
lie in approximately the same vertical plane. 


The supra-orbital foramen (or notch, 6) in the frontal bone lies just 
above (or at) the supra-orbital margin (26) about 2.5 cm from the 
midline. 


The infra-orbital foramen (12) in the maxilla is 0.5 cm below the 
infra-orbital margin (23), directly in line below the pupil (with the 
eye looking straight ahead) and in the long axis of the upper 
second premolar tooth. 


The mental foramen (16) in the mandible lies either below the 
apex of the lower second premolar tooth or in the interval 
between the apices of the first and second premolars (as on 
page 30, B10). 


Ossification of the skull 

Bones developed by endochondral ossification: 
¢ Ethmoid bone 

¢ Inferior nasal concha 

¢ Sphenoid bone (except for lateral part of greater wing) 
* Petromastoid and styloid parts of temporal bone 

* Occipital bone (below superior nuchal line) 

The rest of the skull bones develop by intramembranous 
ossification. 


Skull and skull bone articulations 


1 Corrugator supercilii 
2 Orbicularis oculi 
3 Medial palpebral ligament 
4 Procerus 
5 Levator labii superioris 
alaeque nasi 
6 Levator labii superioris 
7 Zygomaticus minor 
8 Zygomaticus major 
9 Levator anguli oris 
10 Nasalis (transverse part) 
11 Nasalis (alar part) 
12 Depressor septi 
13 Buccinator 
14 Depressor labii inferioris 
15 Depressor anguli oris 
16 Platysma 
17 Mentalis 
18 Masseter 
19 Temporalis 


Orbicularis oculi (A2) is 
attached partly in front of 
and partly behind the fossa 
for the lacrimal sac (page 8, 
39) 


The attachment of levator 
labii superioris (A6) is above 
the infra-orbital foramen 
(page 2, 12), and that of 
levator anguli oris (A9) 
below the foramen 


The attachment of depressor 
labii inferioris (A14) is in 
front of the mental foramen 
(page 2, 16), and that of 
depressor anguli oris (A 

15) below the foramen 


The attachments of the muscles belonging to the group commonly called the muscles 
of the face or muscles of facial expression are shown on the left side of the skull. 

On the right side are shown parts of the attachments of temporalis and masseter, 
which belong to the muscles of mastication and are seen more extensively in the 
lateral view (page 10). 


Skull /eft half from the front 


“~- 
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with individual 
bones coloured 


Frontal bone 
Parietal bone 
Temporal bone 
Sphenoid bone 
Mandible 
Maxilla 
Zygomatic bone 
Nasal bone 
Lacrimal bone 
Ethmoid bone 
Inferior nasal concha 


Skull 
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Skull Le Fort facial fractures 


René Le Fort described the three levels of middle third facial fractures in 1901. Le Fort 
fractures are lines of weakness of the facial skeleton unable to resist forces from lateral 


and anterior directions. 


fC) © Anterior 


and lateral views 
showing Le Fort 
fracture lines 


© Le Fort it and II! 
fracture lines 


In anterior and lateral 


views & © 


Dark blue line: 
Dentoalveolar 
fracture 


Green line: Le Fort | 
fracture 


Purple line: Le Fort II 
fracture 


Light blue line: 
Pyramidal Le Fort II 
fracture 


Red line: Le Fort III 
fracture 


Skull 


‘F) Le Fort I fracture line 
G] Le Fort Ill fracture line 


Skull and skull bone articulations 


Skull from the left 


This is the standard view from the side. Prominent features include the zygomatic bone (cheek bone, 26) and 
zygomatic arch (19), the ramus of the mandible (30) with the coronoid and condylar processes (28 and 29), the 
external acoustic meatus (16) and the mastoid process (13). An asterisk (*) marks the most posterior part of the 
skull (the occiput), which is above and behind the external occipital protuberance (9). 
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Frontal bone 

Coronal suture 

Hoibors bone 
uperior 

poe ie } temporal line 

Squamosal suture 

Lambdoid suture 

Occipital bone 

External occipital protuberance 


Mastoid process 
Tympanic part of temporal bone 
Suprameatal triangle 

acoustic meatus 
Sheath of styloid process 
Styloid process 
Zygomatic arch 
Squamous part of temporal bone 
Pterion 
Sphenosquamosal suture 
Greater wing of sphenoid bone 
Sphenofrontal suture 


Ramus of mandible 


Mental foramen 

Mental protuberance 
Maxilla 

Anterior nasal spine 
Frontal process of maxilla 
Nasal bone 

Anterior lacrimal crest 
Fossa for lacrimal sac 
Posterior lacrimal crest 
Lacrimal bone 

Orbital part of ethmoid bone 
Nasion 
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Skull muscle attachments, from the left 


On Quawnea 


Corrugator supercilli 

Orbicularis oculi (orbital and palpebral parts) 
Orbicularis oculi (lacrimal part) 

Medial palpebral ligament 

Procerus 

Levator labii superioris alaeque nasi 

Levator labii superioris 

Nasalis (transverse part) 


Nasalis (alar part) 
Depressor septi 

Levator anguli oris 
Buccinator 

Mentalis 

Depressor labii inferioris 
Depressor anguli oris 
Platysma 


Masseter 

Temporalis 

Zygomaticus major 

Zygomaticus minor 
Sternocleidomastoid 

Occipital belly of occipitofrontalis 


Skull 11 


Skull with individual bones coloured, from the left 


o 


Frontal bone 
Parietal bone 
Occipital bone 
Temporal bone 
Sphenoid bone 
Mandible 
Maxilla 
Zygomatic bone 
Nasal bone 
Lacrimal bone 
Ethmoid bone 
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The buccinator (A12) has bony attachments to the upper and lower jaws opposite the 
_ three molar teeth, 


The medial palpebral ligament (A4) and the orbital and palpebral parts of orbicularis 
oculi (A2) are attached to the anterior lacrimal crest; the lacrimal part of orbicularis 
oculli (A3) is attached to the posterior lacrimal crest. 


The area occupied by the upper attachment of temporalis (A18) is the temporal fossa. 
The lowest fibres of the muscle run horizontally (page 122, A2) and turn down over the 
front of the root of the zygomatic process of the temporal bone to reach the 
mandibular attachment. 


The attachment of sternocleidomastoid (A21) to the mastoid process extends well back 
on to the occipital bone, a feature not expected from the name of the muscle—which 
suggests it is limited above to the mastoid process alone. 


Skull and skull bone articulations 


Skull from behind 


© with the mandible in place 


This is the standard view from behind, showing the sagittal and lambdoid sutures (1 and 4) and the external 
occipital protuberance (10). An asterisk (*) marks the occiput (as on page 8). In the skull in B there are some sutural 
bones (19) and there has been bony fusion in some sutural areas. 


1 Sagittal suture 6 Parietal tuberosity 11 Supreme 17 Occipitomastoid suture 
2 Parietal foramen 7 Temporal bone 12 Superior nuchal line 18 Parietomastoid suture 
3 Lambda 8 Mastoid process 13 Inferior 19 Sutural bones 

4 Lambdoid suture 9 Squamous part of occipital bone 14 Body 

5 Parietal bone 10 External occipital protuberance (inion) 15 Angle of mandible 


16 Ramus 


Skull from behind 


———————— 


B ] a different specimen without the mandible 


Sutural bones (B19) arise from separate centres of ossification that 
may occur within cranial sutures, They are commonest in the 
lambdoid suture (4) and have no clinical significance. 


The occiput (*) is the most posterior part of the skull; it is situated 
in the midline of the occipital bone a few centimetres above the 
external occipital protuberance (10 and page 8, 8), and is the part 
struck when falling on the back of the head. 
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Skull 1 


left half of skull from behind, with individual 
bones coloured 


Left parietal bone 


Right parietal bone* * Note that although the skull 
Occipital bone has been cut through the 
Temporal bone median sagittal plane, the 
Mandible meandering nature of the 


suture lines displays both the 
left and a portion of the right 
parietal bones 
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Vault of skull © external surface (left half)  B internal surface (left half) 


1 Occipital bone 7 Parietal tuberosity 14 Groove for superior sagittal sinus 

2 Lambda 8 Coronal suture 15 Grooves for middie meningeal vessels 
3 Lambdoid suture 9 Frontal bone 16 Frontal crest 

4 Parietal foramen 10 Bregma 17 Frontal sinus 

5 Sagittal suture 11 Outer table 18 Depressions for arachnoid granulations 
6 Parietal bone 12 Diploé of parietal bone 


13 Inner table 


Skull 


Vault of skull 3) diplée of the right parietal bone 


The standard view from above is shown in A, with 
the sagittal suture (5) in the midline and the coronal 
suture at the front (8). Internally in B there are 
grooves and impressions for the superior sagittal 
sinus (14; page 178, 2), the middle meningeal vessels 
(15; page 181, B16 and 17) and arachnoid 
granulations (page 200, 6). 


In C the outer layer (outer table) of compact bone 
has been dissected away to show the ‘honeycomb’ 
of cancellous (spongy) bone, known in the skull as 
the diplée. 


The vertex of the skull is the central 
uppermost part, approximately where 
the sagittal suture is labelled (5). 


The parietal tuberosity (7) is the most 
lateral part of the cranial vault; it is 
particularly prominent in this specimen. 


Suture lines on the inside of the skull (as 
in BS and 8) are less convoluted than on 
the outside (as in AS and 8). 


Skull and skull bone articulations 


Base of skull external surface © from below 


In A, the standard view of the external surface of the base, the most important foramina (apart from 
the very large foramen magnum, 31) are the foramen lacerum (46), foramen ovale (44, unusually round 


where labelled but of more typical oval shape on the unlabelled opposite side), foramen spinosum (43), 
the stylomastoid foramen (22), the jugular foramen (35) and the carotid canal (36). 


The angled view in B shows parts of the nasal conchae (58-60), visible through the posterior nasal 
apertures (choanae, A51). 


B ] from below and behind 


1 Incisive fossa 31 Foramen magnum 

2 Palatine process of maxilla 32 Condylar canal 

3 Median palatine suture 33 Occipital condyle 

4 Palatine grooves and spines 34 Hypoglossal canal 

5 Transverse palatine suture 35 Jugular foramen 

6 Horizontal plate of palatine bone 36 Carotid canal 

7 Greater palatine foramen 37 Sheath of styloid process 

8 Lesser palatine foramina 38 Petrotympanic fissure 

9 Tuberosity of maxilla 39 Squamotympanic fissure 
10 Pyramidal process of palatine bone 40 Tegmen tympani 


11 Pterygoid hamulus 

12 Medial pterygoid plate 

13 Scaphoid fossa 

14 Lateral pterygoid plate 

15 Infratemporal crest 

16 Zygomatic arch 

17 Articular tubercle 

18 Mandibular fossa 

19 External acoustic meatus 

20 Tympanic part of temporal bone 
21 Styloid process 

22 Stylomastoid foramen 

23 Mastoid process 

24 Mastoid notch 

25 Occipital groove 

26 Mastoid foramen (double on left) 


Petrosquamous fissure 

Spine of sphenoid bone 

Foramen spinosum 

Foramen ovale 

Apex of petrous part of temporal bone 
Foramen lacerum 

Pharyngeal tubercle 

Palatovaginal canal 

Vomerovaginal canal 

Vomer 

Posterior nasal aperture (choana) 
Posterior nasal spine 
Infratemporal surface 
Zygomatic process 
Zygomaticomaxillary suture 
Zygomaticotemporal foramen 


| of maxilla 


27 Superior nuchal line 57 Inferior orbital fissure 

28 External occipital protuberance 58 Inferior 

29 Inferior nuchal line 59 Middle } nasal concha 
30 External occipital crest 60 Superior | 


The palatine processes of the maxillae (2) and 
the horizontal plates of the palatine bones (6) 
form the hard palate. 


Skull and skull bone articulations 


Base of skull external surface, muscle attachments 


The main origins of the medial and lateral pterygoid muscles (4 and 6) are from the respective sides of 
the lateral pterygoid plate, with the lateral pterygoid also arising from the infratemporal surface of 
the greater wing of the sphenoid (6). The uppermost part of the superior constrictor of the pharynx (3) 
is attached to the lower part of the posterior border of the medial pterygoid plate. 
Sternocleidomastoid (18) is on the outer side of the mastoid process, with the posterior belly of 
digastric (15) on the inner side. Trapezius (20) reaches the back of the skull behind semispinalis (21) 
and the suboccipital muscles (22-24). 


1 Musculus uvulae 
2 Palatopharyngeus Principal skull foramina and their contents 
3 Superior sca of eo (for more precise details see pages 268-269) 
4 Medial pterygoid (deep head) 
5 Medial pterygoid (superficial head) Supra-orbital foramen 
6 Lateral pterygoid (upper head) Supra-orbital nerve and vessels 
7 Masseter Infra-orbital foramen 
; i here Infra-orbital nerve and vessels 
ht bs: Mental foramen 
10 Stylopharyngeus poe 
41. Pharyngeal raphe Mental nerve and vessels 
12 Longus capitus Mandibular foramen ao 
13 Rectus capitis anterior Inferior alveolar nerve and vessels 
14 Rectus capitis lateralis Optic canal 
15 Posterior belly of digastric Optic nerve 
16 othe Pri Ophthalmic artery 
17 Splenius capitis 
18 Sternocleidomastoid P San ene ont een 
19 Occipital belly of occipitofrontalis 
20 Trapezius Oculomotor, trochlear and abducent nerves 
21 Semispinalis capitis Inferior orbital fissure 
22 Superior oblique Maxillary nerve 
23 Rectus capitis posterior minor Sphenopalatine foramen 
24 Rectus capitis posterior major Sphenopalatine artery 
25 Capsule of atlanto-occipital joint Nasal branches of pterygopalatine ganglion 
26 Levator veli palatini et ee FF oS pa r 
27 Tensor veli palatini reece rotundum 
28 Capsule of temporomandibular joint Maxillary nerve 
29 Cartilaginous part of auditory tube 


=) 


Foramen ovale 

Mandibular and lesser petrosal nerves 
Foramen spinosum 

Middle meningeal vessels 


Foramen lacerum 

Internal carotid artery (entering from behind and 
emerging above) 

Greater Sceceal nerve (entering from behind and 
leaving anteriorly as the nerve of the pterygoid canal) 
Carotid canal © 

Internal carotid artery and nerve 

Jugular foramen 

Inferior petrosal sinus 

Glossopharyngeal, vagus and accessory nerves 
internal jugular vein (emerging below) 

Internal acoustic meatus 

Facial and vestibulocochlear nerves 

Labyrinthine artery 

Hypoglossal canal 

Hypoglossal nerve 


aes nerve 


mcd, fr iN and men 
Vertebral and anterior and air spinal arteries 


Accessory nerves (spinal parts) 
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Base of skull infratemporal region and teeth 


the right infratemporal region, 
obliquely from below 


Zygomatic arch 

Lateral pterygoid plate 
Sphenopalatine foramen 
Pterygomaxillary fissure 
Infratemporal surface of maxilla 
Tuberosity of maxilla 

Pyramidal process of palatine bone 
Pterygoid hamulus 

Medial pterygoid plate 

10 Pharyngeal tubercle 

11 Foramen ovale 

12 Spine of sphenoid bone 

13 Articular tubercle 

14 Mandibular fossa 

15 Squamotympanic fissure 

16 Tympanic part of temporal bone 
17 External acoustic meatus 

18 Sheath of styloid process 

19 Styloid process 

20 Occipital condyle 

21 Mastoid process 

22 Tympanomastoid fissure 


WON OUAWN= 


B permanent dentition, right side 


1 Central |... 6 First | 

2 Lateral peer 7 Second ; molar 
3 Canine 8 Third 

4 First 

5 Second premosar 


The main reason for examining the tilted view in A is to note the 
pterygomaxillary fissure (4), behind the maxilla (5) and in front of the 
pterygoid process whose lateral pterygoid plate (2) is shown throughout 
its length. In the depth of the fissure, i.e. in the medial wall of the 
pterygopalatine fossa (pages 68 and 69), the sphenopalatine foramen (3) 
is seen. (In the normal lateral view, as in page 8, the fissure and plate are 
largely obscured by the zygomatic arch and the coronoid process of the 
mandible—see page 8, 19 and 28.) 


in B-D, the teeth are labelled by numbers or letters according to dental 
convention (see notes). B shows adult teeth (numbered), while in C, from 
the skull of a 4-year-old child, the unerupted teeth of the permanent 
dentition have been displayed by dissecting away bone from the jaws 
which still contain the erupted deciduous teeth (lettered). In D individual 
upper and lower adult teeth are shown from their outer (labial or buccal) 
sides, to illustrate their roots. 


Central 
Lateral 
Canine 
First 

Second 


mONeyp 


© adult right upper and lower teeth, from the right 


incisor 


; molar 


Skull 21 


The corresponding teeth of the upper 
and lower jaws have corresponding 
names. In dentistry the teeth are often 
referred to by the numbers 1-8 as 
listed, rather than by name. Thus ‘right 
upper six’ refers to the right upper 
first molar. 


in the deciduous dentition of the child 
(‘milk teeth’), there are central and 
lateral incisors and canines in 
corresponding positions to the 
permanent teeth of the same name, 
but the first and second deciduous 
molars are in the positions of the first 
and second permanent premolars. To 
distinguish them from the permanent 
teeth, the deciduous teeth are given 
letters instead of numbers (as in C), 


eC) erupted and unerupted teeth, right side, 
in the skull of a child aged 4. Deciduous 
teeth lettered; permanent teeth 
numbered, as in B 
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Base of skull teeth 


This tomogram of the jaws shows the permanent dentition and four erupting third molars. The patient's 
lower left third molar (right on radiograph) is lying in a transverse plane giving the appearance of a 
‘target’ on the radiograph. The second premolars are missing. 


1 Residual dental lamina 7 Serres rest cells 

2 Cap stage 8 Reduced enamel epithelium 
3 Successive tooth germlamina 9 Enamel 

4 Bell stage 10 Dentine 

5  Odontoblasts 11 Malassez rest cells 

6 Ameloblasts 


Gc] diagram of the development of the tooth germ 


F) This deep carious cavity led 
to pulpitis and extraction of 
the molar 


Skull 


Eruption Dates of Deciduous Dentition 


Calcification begins Crown completed Date of eruption Root completed 


Tooth (months in utero (miu)) (months) (months) (years) 

Upper A 4 4 7 14-2 
8 4% 5 8 14-2 
c 5 9 16-20 2%3 
D 5 6 12-16 2-2% 
E 6-7 10-12 20-30 3 

Lower A 4% 4 6% 14-2 
B 4% 4% 7 1%-2 
c 5 9 16-20 24-3 
D 5 6 12-16 2-2% 
& 6 10-12 20-30 3 


(months) (years) (years) (years) 
Upper 1 3-4 4-5 7-3 10 
2 10-12 4-5 8-9 "1 
3 45 6-7 11-12 13-15 
4 18-21 5-6 10-11 12-13 
5 24-30 67 10-12 12-14 
6 Birth 24-3 67 3-10 
7 2%-3yrs 7-8 12-13 14-16 
8 7-9yrs 12-16 17-21 18-25 
Lower 1 34 4-5 67 9 
2 34 45 7-8 10 
3 4-5 6-7 9-10 12-14 
4 20-24 5-6 10-12 12-13 
5 27-30 6-7 11-12 13-14 
6 Birth 2%-3 6-7 9-10 
7 2%-3yrs 7-8 12-13 14-15 
8 8-10yrs 12-16 17-21 18-25 


Skull and skull bone articulations 


Base of skull internal surface, from above 


© anterior, middle and posterior cranial fossae, from above 


The standard view directly from above is shown in A. In B the skull has been tilted downwards and 
forwards to bring into view the right superior orbital fissure (51) and foramen rotundum (50) which are 
not seen when looking straight down from above. The specimen in C shows the left venous and petrosal 
foramina (52 and 53) which are not often present. 


Outer table 

Diploé 

Inner table 

Frontal sinus (upper extremity) 
Frontal crest 

Foramen caecum 

Crista galli 

Groove for anterior ethmoidal nerve 
and vessels 

9 Cribriform plate of ethmoid bone 


On QuUawnea 


10 Orbital part of frontal bone 


Jugum of sphenoid bone 


12 Prechiasmatic groove 
13 Tuberculum sellae 


14 Pituitary fossa (sella turcica) 


15 Dorsum sellae 

16 Posterior clinoid process 

17 Carotid groove 

18 Anterior clinoid process 

19 Optic canal 

20 Lesser wing of sphenoid bone 


Greater wing of sphenoid bone 
Hiatus and groove for greater 
petrosal nerve 

Hiatus and groove for lesser 
petrosal nerve 

Squamous part of temporal bone 
Petrosquamous fissure 

Tegmen tympani 

Arcuate eminence 

Petrous part of temporal bone 
Groove for superior petrosal sinus 
Groove for inferior petrosal sinus 
and petro-occipital suture 
Jugular foramen 

Groove for sigmoid sinus 
Occipitomastoid suture 

Mastoid (postero-inferior) angle of 
parietal bone 

Occipital bone 

Groove for transverse sinus 
Groove for superior sagittal sinus 


Skull 25 


Internal occipital protuberance 
Internal occipital crest 
Foramen magnum 
Hypoglossal canal 

Clivus 

Internal acoustic meatus 

Apex of petrous part of temporal 
bone 

Trigeminal impression 
Grooves for middle meningeal 
vessels 

Foramen spinosum 

Foramen ovale 

Foramen lacerum 

Foramen rotundum 

Superior orbital fissure 
Venous (emissary sphenoidal) 
foramen (of Vesalius) 

Petrosal (innominate) foramen 
Mastoid emissary foramen 
Aqueduct of vestibule 


the right half of the middle cranial fossa, 


from above, right and behind 


For details of the bones of the cranial fossae see pages 62-65. 


The foramina rotundum, ovale and spinosum (50, 48 and 47) are 
always present within the greater wing of the sphenoid bone; the 
venous (emissary sphenoidal) foramen (of Vesalius, C52) and the 
petrosal (innominate) foramen (C53) are occasional additions, 


The openings in the anterior cranial fossa are: 


* the foramen caecum (6) 


* the foramina of the cribriform plate of the ethmoid bone (9) 
The openings in the middle cranial fossa are: 


the optic canal (19) 

the superior orbital fissure (51) 
the foramen rotundum (50) 
the foramen ovale (48) 

the foramen spinosum (47) 


(occasional) 


the venous (emissary sphenoidal) foramen (of Vesalius) (52) 


* the petrosal (innominate) foramen (53) (occasional) 


¢ the foramen lacerum (49) 


* the hiatus for the greater and lesser petrosal nerves (22 and 23) 
The openings in the posterior cranial fossa are: 

the jugular foramen (31) 
¢ the hypoglossal canal (41) 
the mastoid foramen (54) 


For the contents of skull foramina see pages 19 and 268-269. 


* the foramen magnum (40) 
* the internal acoustic meatus (43) 
* the aqueduct of the vestibule (55) 


the left half of the middle cranial 
fossa, from above 


Anterior 


Right Left 


© Axial computed tomogram (CT) 
image of skull at level of zygomatic _ Posterior 
process of the temporal bone 


Skull and skull bone articulations 


Interior of skull /eft half 


B) left half in a median sagittal section, with 
individual bones coloured. The perpendicular 
plate of the ethmoid bone has been removed 
to expose the superior and middle nasal 


conchae 

1 Frontal bone 7 Maxilla 

2 Parietal bone 8 Nasal bone 

3 Occipital bone 9 Inferior nasal concha 
4 Temporal bone 10 Palatine bone 

5 Sphenoid bone 11 Mandible 

6 Ethmoid bone 


A-Superior nasal concha 
B-Middle nasal concha 
Cinferior nasal concha 


The inside of the left half of the skull is seen from the right, with the bony part of the nasal septum intact 
(the vomer, 26, and the perpendicular plate of the ethmoid bone, 27). The encircled area (47) indicates the 
position of pterion (see the notes on pages 9 and 181). 


A] in a median sagittal section 


Coronal suture 
Grooves for middle meningeal vessels 
Squamosal suture 

Lambdoid suture 

External occipital protuberance 
Groove for transverse sinus 

Groove for sigmoid sinus 

Posterior 

anbarGe margin of foramen magnum 
10 Mastoid process 

11. Occipital condyle 

12 Hypoglossal canal 

13 jugular foramen 

14 Internal acoustic meatus 

15 Groove for inferior petrosal sinus 

16 Clivus 

17 Dorsum sellae 

18 Pituitary fossa 

19 Anterior clinoid process 

20 Optic canal 

21 Sphenoidal sinus 

a rear pat | pterygoid plate 

24 Pterygoid hamulus 
25 Hard palate 

26 Vomer 

27 Perpendicular plate 
28 Cribriform plate 


COnAUaWN 


of ethmoid bone 


Crista galli 

Foramen caecum 

Frontal sinus 

Nasal bone 

Anterior nasal spine 

Nasal crest of maxilla 

Nasal crest of palatine bone 
Incisive canal 

Alveolar process of maxilla 
Mental protuberance 
Mylohyoid line of mandible 
Groove for mylohyoid nerve 
Angle of mandible 

Lingula 

Mandibular foramen 

Posterior nasal aperture (choana) 
Orbital part 

Squamous part of frontal bone 
Pterion (encircled) 

Parietal bone 

Squamous part of temporal bone 
Groove for superior petrosal sinus 
Mastoid (posterior inferior) angle of 
parietal bone 

Internal occipital protuberance 
Occipital bone 

Occiput 
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Cavities of skull orbit and nasal cavity 


A] left orbit 8 ) right half of the nasal cavity, with 
the lateral wall intact 


@ lateral wall, with the inferior nasal concha 
removed © lateral wall, with the middle nasal concha removed 


In A, looking into the left orbit slightly from the left and above, the roof, lateral wall, floor and medial wall can all 
be seen. The bones taking part in these boundaries are bracketed together in the key, and are described further on 
pages 52-57. 


B-E all show the lateral wall of the right half of the nasal cavity. In B the wall is complete. Removal of the inferior 
nasal concha (B44) in C enables more of the medial wall of the maxilla to be seen (43). Removal of the middle nasal 
concha (B36) in D displays the ethmoidal bulla (61) and semilunar hiatus (60). The oblique view in E shows the 
opening in the anterior wall of the sphenoidal sinus (54). 


REY oblique view, from the front and the left, with the 


nasal septum removed 


Frontal notch 

Supra-orbital foramen 

Supra-orbital margin 
Orbital part of frontal bone F 
Lesser wing of sphenoid bone j forming roof 

Optic canal 

Superior orbital fissure 

Greater wing of sphenoid bone | forming lateral 
Zygomatic bone (with leader to tubercle) | wall marginal 
Frontozygomatic suture 

inferior orbital fissure 

Infra-orbital margin 
Zygomaticomaxillary suture 
Infra-orbital foramen 

Infra-orbital groove 

Zygomatic bone | 
Maxilla 

Orbital process of palatine bone 
Frontal process of maxilla 
Lacrimal bone 

Orbital plate of ethmoid bone 
Body of sphenoid bone 

Anterior lacrimal crest 

Lacrimal groove 

Fossa for lacrimal sac 

Posterior lacrimal crest 

Anterior 

Posterior 

Frontomaxillary suture 

Nasal bone 

Cribriform plate of ethmoid bone 
Superior nasal concha 


forming roof 


| forming medial wall 


ethmoidal foramen 


BwWUBNRUNVUVVNVR Ss oahu oe 
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For further details of the bones of the orbit see pages 52-57, 
and of the nose pages 52 and 58-61, 


In B the crista galli (48) is large and the frontal sinus (49) has 
extended into it. 


 F ) Fractures of the zygomatic complex or maxilla 


can cause blood to collect in the maxillary 
sinus giving rise to a fluid level appearance in 
an occipitomental radiograph, as shown above 


Spheno-ethmoidal recess 

Sphenoidal sinus 

Superior meatus 

Middle nasal concha 

Sphenopalatine foramen 

Perpendicular plate of palatine bone 

Medial pterygoid plate 

Horizontal plate of palatine bone 

Palatine process of maxilla 

Incisive canal 

Inferior meatus and medial wall of maxilla 

Inferior nasal concha 

Maxillary hiatus 

Uncinate process of ethmoid bone 

Middle meatus 

Crista galli 

Frontal sinus 

Nasal bone 

Conchal crest of perpendicular plate of palatine bone 
Conchal crest of maxilla 

Nasolacrimal canal 

Aperture of sphenoidal sinus into spheno-ethmoidal recess 
Aperture of posterior ethmoidal air cell into superior meatus 
Base of middle nasal concha 
Ethmoidal process 
Lacrimal process 
Descending process of lacrimal bone 
Semilunar hiatus 

Ethmoidal bulla 

Apertures of middle ethmoidal air cells 
Frontonasal duct 


of inferior nasal concha 


Skull and skull bone articulations 


Bones of the skull Mandible 


A from the front 
BY) from the left and above 


rc) inner aspect right ramus 


The main features of the mandible are 
the body (9) with the lower teeth 
the ramus (19) passing upwards, with the 
mandibular foramen (C15) on its medial 
side 
the coronoid process (4) at the upper 
anterior end of the ramus (19) 
the condylar process (condyle) comprising 
the head (1) and neck (2) at the upper 
posterior end of the ramus (19) 
the angle (7) at the lower posterior end of 
the ramus (19) 


Bones of the skull 31 


© from above 8 from the left 

The mandible is the bone of the lower jaw, bearing the In E and F compact bone has been removed to expose 
lower teeth and forming the temporomandibular joints the underlying cancellous bone and canal in which a 
with the temporal bones. In mandible A and B, 26 the yellow marker has been placed to indicate the course of 
third molar teeth are unerupted. In mandible C, D, E and the inferior alveolar nerve which enters the mandibular 
F the third molar teeth are present. foramen (15) and exits the mental foramen (10) as the 


mental nerve. 


Head 
Neck forming condylar 
Pterygoid fovea process 
Coronoid process 
Anterior border of ramus and 
coronoid notch 
6 Oblique line 
7 Angle 
8 Alveolar part 
9 Body 
10 Mental foramen 
11 Mental tubercle 
12 Mental protuberance 
13 Base 
14 Posterior border of ramus 
15 Mandibular foramen 
16 Lingula 
17 Mylohyoid groove 
18 Mandibular notch 
19 Ramus 
20 Inferior border of ramus 
21 Mylohyoid line 
22 Submandibular fossa 
23 Sublingual fossa 
24 Digastric fossa 
25 Superior and inferior mental spines 
26 Unerupted third molar tooth 


VUbWN = 


@ from the left, behind and below 


[ a2 ] Skull and skull bone articulations 


G] The inferior dental nerve (IDN) 


passes adjacent to the roots of the 
lower molar in variable patterns. In 
extreme cases it may pass through 
the roots of the tooth itself as 
shown here in the radiograph and 
extracted tooth specimen (arrow) 


© The most commonly presenting fracture 


of the mandible is that of the condyle, 
followed by those of the body. However, 
there are often combinations of fractures 
such as the guardsman fracture of the 
symphysis and bilateral condyles 


Bones of the skull “ae 


4) This oblique lateral radiograph demonstrates a displaced fracture in the region 
of the angle of the mandible. It involves both last standing molars 


34 Skull and skull bone articulations 


Mandible muscle attachments and age changes 


© from the front 


© from the left and above 


Bones of the skull 35 


In C the yellow marker indicates where the lingual 
The attachment of the buccinator muscle (5, to the alveolar bone 


nerve lies in contact with the periosteum—below and opposite the molar teeth—the third molar is here unerupted) 
behind the third molar tooth (here unerupted). The side extends back to the pterygomandibular raphe (11). 

view of the edentulous (toothless) mandible in old age The attachment of the temporalis tendon (2) extends from the 
(D) should be compared with B and C. Note that the lowest part of the mandibular notch, over the coronoid process, 


and down the front of the ramus almost as far as the third molar 


angle between the ramus and the body has become Soctil (hake utente. 


more obtuse, and that alveolar bone has become 
resorbed so that the mental foramen comes to lie 
nearer the upper surface of the edentulous body. 


1 Capsule of temporomandibular joint 7 Depressor anguli oris 12 Mylohyoid 

2 Temporalis 8 Platysma 13 Anterior belly of digastric 
3 Masseter 9 Mentalis 14 Geniohyoid 

4 Lateral pterygoid 10 Medial pterygoid 15 Genioglossus 

5 Buccinator 11 Pterygomandibular raphe and 16 Sphenomandibular ligament 
6 Depressor labii inferioris superior constrictor of pharynx 17 Stylomandibular ligament 


@e medial aspect of right body 
and ramus 


© mandible in old age, from 
the right 


Skull and skull bone articulations 


Frontal bone 


A) external surface, 
from the front 


B from below 
6) from below 
© from the left 


The frontal bone is at the top and front of the 
skull, forming the forehead and containing 
the frontal sinuses 


In the specimen shown in C, the orbital 
parts (12) have become joined together 
at the back of the ethmoidal notch 

(B17). In F the midline frontal (metopic) 
suture (25) has persisted. 


Bones of the skull 


1 Squamous part 14 Trochlear fovea (tubercle in C) 
2 Parietal margin 15 Anterior ethmoidal foramen 
3 Frontal tuberosity 16 Posterior ethmoidal foramen 
4 Zygomatic process 17 Ethmoidal notch 
5 Supra-orbital margin 18 Frontal sinus 
6 Supra-orbital foramen 19 Roof of ethmoidal air cells 
7 Superciliary arch 20 Superior temporal line 
8 Position of frontal notch or foramen 21 Inferior temporal line 
9 Glabella 22 Temporal surface 

10 Nasal part 23 Frontal crest 

11 Nasal spine 24 Foramen caecum 

12 Orbital part 25 Frontal (metopic) suture 

13 Fossa for lacrimal gland 


The main features of the frontal bone are 

* the squamous part (1) curving upwards and backwards above 

* the nose and orbits 

* the orbital parts (12) passing backwards as the roofs of the orbits 
« the nasal part (10) with the nasal spine (11) passing downwards. 


in the intact skull, the ethmoidal notch (B17) is filled by the cribriform 
plate of the ethmoid bone and crista galli (page 24, A7 and 9; page 
38, A2 and 3). 


@ internal surface, from above and behind  F ] external surface, 
from the front 


Bones of the skull Ce 


The specimen in F has been tilted obliquely upwards to show how the (left) 
ethmoidal bulla (F13) is overlapped by the middle nasal concha (F10). 


The eteyeed Rone i in ths carton the cu amen) oe Dit, contend Sng Sten 
sinuses and forming parts of the nasal and orbital cavities. 


The main features of the ethmoid bone are 
the perpen pate, and pb sctiaciings sete eke he agli 


, 2) on each side. 


to iralatay eat 


_etieialiaby in an on ear ae hergne dwn om coe 
sper od middle nasal conchae (C and D, 12 and 10) on the medial side of each 


The crista oc ae plates (A3 and 2) form the central part of the floor of the 
anterior cranial fossa. (page 24, A7 and 9). 


The supeioe and middle nasal conchae (C and 6, 12 2 peace the medial wall of 
lateral wall of the nasal. cavity Lecongs 


the ethmoidal inth as part of the 


(The inferior nasal concha is a separate bone, net art cat 


page 47, G and H.) 
The lateral wall of the ethmoidal labyrinth is the orbital (Aand E, 8), formi of 
sens a aemnaae 


the medial wall of the orbit (page 28, A21 and 57, D and E, 20). This 
pepe tr 


MS Mealy Mena Pace ae 20): 


uncnate proces of 
intact nasal Neel cota e tne temaonn 
B12, between 11 and 14). 


a a ot 
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Ethmoidal labyrinth and air cells 

Cribriform plate 

Crista galli 

Ala of crista galli 

Slit for anterior ethmoidal nerve and vessels 
Groove for anterior ethmoidal nerve and vessels 
Groove for posterior ethmoidal nerve and vessels 
Orbital plate 

Perpendicular plate 

Middle nasal concha 

Uncinate process 

Superior nasal concha 

Ethmoidal bulla 


28, B32 and 36). . 
28, B44 and 
ethmoidal air cells 


groove, lined by mucous emened ne 
mae between 61 and 46 ond page 182 


Skull and skull bone articulations 


Sphenoid bone 


A) from the front 
8 ] from behind 


re) from above 
and behind 


The sphenoid bone is in the middle of 
the base of the skull, extending to each 
side and containing the pituitary fossa 
and the sphenoidal sinuses. 


Maxillary surface | 
Pterygoid process 

Lateral pterygoid plate 

10 Pterygoid notch 

11 Medial pterygoid plate 

12 Groove of pterygoid hamulus 
13 Pterygoid hamulus 

14 Body 

15 Crest 

16 Rostrum 

17 Vaginal process 

18 Pterygoid canal 

19 Foramen rotundum 

20 Concha 

21 Aperture of sphenoidal sinus 
22 Frontal margin 

23 Zygomatic margin 

24 Parietal margin 

25 Anterior clinoid process 

26 Posterior clinoid process 

27 Dorsum sellae 

28 Carotid groove 

29 Lingula 

30 Scaphoid fossa 

31 Cerebral surface of greater wing 
32 Squamous margin 

33 Groove for auditory tube 
34 Optic canal 

35 Jugum 

36 Prechiasmatic groove 

37 Tuberculum sellae 

38 Pituitary fossa (sella turcica) 
39 Foramen ovale 

40 Foramen spinosum 

41 Ala 

42 Posterior border 

43 Groove for nasopalatine 
nerve and vessels 


1 Lesser wing 

2 Superior orbital fissure 

3 Orbital surface 

4 Temporal surface | 

5 Infratemporal > of greater 
6 Spine | wing crest 
7 

8 

9 


© from below 


Vomer 


The vomer is in the midline of the base of the skull, 
forming the posterior part of the nasal septum 


@ from the left 


© from behind 


Bones of the skull 


rE) from the right 


The main features of the sphenoid bone are: 


the body (A14) containing the two sphenoidal air sinuses with their 
apertures anteriorly (A21) 

the pituitary fossa (C and E, 38) indenting the upper surface of the body 
the lesser wing (1) on each side passing laterally with the optic canal 
between its roots (C34) 

the greater wing (A3; B31) on each side passing laterally below the 
lesser wing, with the superior orbital fissure (A and B, 2) between the 
lesser and greater wings, and the foramina rotundum, ovale and 
spinosum within the greater wing 

the pterygoid process (A8) on each side passing downwards to divide 
into the medial and lateral pterygoid plates (A and B, 9 and 11) 


The posterior part of the body which joins the occipital bone at the 
spheno-occipital synchondrosis (page 65) is commonly known as the 
basisphenoid (B14 and the lower 14 in D). 


The main features of the vomer are the alae (41) which project laterally at 
the upper margin. 


Occipital bone 


Bones of the skull 


© external surface, from below 
B internal surface 
©& external surface, from the right and below 


1 External occipital protuberance 15 Pharyngeal tubercle 

2 Supreme nuchal line 16 Lambdoid margin 

3 Superior nuchal line 17 Cerebral fossa 

4 Inferior nuchal line 18 Groove for transverse sinus 

5 External occipital crest 19 Cerebellar fossa 

6 Squamous part 20 Lateral angle 

7 Lateral part 21 Mastoid margin 

8 Condylar fossa 22 Groove for sigmoid sinus 

9 Condylar canal 23 Jugular notch 
10 Jugular process 24 Jugular tubercle 
11 Hypoglossal canal 25 Groove for inferior petrosal sinus 
12 Condyle 26 Internal occipital crest 
13 Foramen magnum 27 Internal occipital protuberance 
14 Basilar part 28 Groove for superior sagittal sinus 


The occipital bone is at the back of the base of 
the skull, containing the foramen magnum and 
bearing the condyles for the atlanto-occipital 
joints by which the skull is attached to the 
vertebral column. 


The main features of the occipital bone are: 
the foramen magnum (13) in the lower part 
the squamous part (6) curving upwards and 
backwards behind the foramen magnum 
the lateral parts (7), with condyles on the 
lower surfaces (A and C, 12) 


the basilar part (A and B, 14) in front of the 
foramen magnum 


The anterior end of the basilar part (B14) 
which joins the sphenoid bone at the spheno- 
occipital synchondrosis (page 65) is commonly 
known as the basi-occiput (compare with the 
basisphenoid—see the note on page 41). 


The hypoglossal canal (A and C, 11) passes 
approximately above the middle of the 
occipital condyle (A12), but is only seen when 
viewed from the side (as in C, 11). The 
hypoglossal nerve runs through it. 


The condylar canal (A9), which is not always 
present, opens behind the occipital condyle. 
An emissary vein passes through it connecting 
the sigmoid sinus (inside the skull) to veins in 
the suboccipital region (outside the skull). 


14 Skull and skull bone articulations 


Maxilla /eft 


A] from the front 
The maxilla forms 


© from the lateral side half of the upper 
jaw, bearing the 
sca upper teeth of one 
C) from the medial side side and containing 
'D) from behind 


the maxillary sinus, 
e from above 


@ from below 


In D and F,16 the third molar tooth is unerupted. 


1 Frontal process 20 Inferior meatus 

2 Infra-orbital margin 21 Nasal crest 

3 Infra-orbital foramen 22 Incisive canal 

4 Zygomatic process 23 Palatine process 

5 Anterior surface 24 Greater palatine groove 

6 Canine fossa 25 Maxillary hiatus and sinus 

7 Canine eminence 26 Infra-orbital groove 

8 Alveolar process 27 Infra-orbital canal 

9 Incisive fossa 28 Palatine grooves and 

10 Anterior nasal spine spines 

11 Nasal notch 29 Lateral surface and 

12 Lacrimal groove vascular foramen 

13 Anterior lacrimal crest 30 Internal surface and 

14 Orbital surface ethmoidal groove 

15 Infratemporal surface 31 Lacrimal groove 

16 Tuberosity (over unerupted 32 Posterior lacrimal crest 
third molar tooth) 33 Orbital surface 

17 Ethmoidal crest 34 Lacrimal hamulus 

18 Middle meatus 35 Nasal surface 

19 Conchal crest 36 Descending process 


The main features of the maxilla are: 
the maxillary sinus with the hiatus in the medial wall (C25) 
the alveolar process (A-D, 8) at the lower margin with the 
upper teeth 
the frontal process (A-D, 1) passing upwards 
the palatine process (C-F, 23) passing medially 
the zygomatic process (A, B, D and F, 4) passing laterally 


In the intact skull, the two maxillae unite with one another below 
the nasal notch (A11), but the frontal processes (A1) are separated 
from one another by the two nasal bones (page 2, 33) 


The palatine process (F23) articulates at the back with the 
horizontal plate of the palatine bone (page 46, F15). They both 
articulate with their fellows of the opposite side to form the hard 
palate (page 16, A2 and 6). 


For articulations forming the lateral wall of the nasal cavity, see 
pages 58-59. 


The main features of the nasa/ bone are: 
* the smooth lateral surface (G29) 
* the ethmoidal groove (H30) on the internal surface 


The main features of the /acrimal bone are: 

* the orbital (lateral) surface with the lacrimal groove (J31) 
at the front 

¢ the descending process (K36) pointing downwards 


Bones of the skull 45 


Nasal bone /eft 


The nasal bone 
forms with its 


fellow the bridge 
of the nose 


rc] from the lateral side 
rH from the medial side 


Lacrimal bone /eft 


The /acrimal 
bone is at the 
front of the 
medial wall of 


the orbit 


ia from the lateral side 
K from the medial side 


— | 


oe The apices of the maxillary molars are closely 
related to the maxillary sinus. Fractured roots of 
these teeth may become dislodged into the antrum 
during extraction 


Skull and skull bone articulations 


Palatine bone /eft 


© from the medial side 
rB from the lateral side 
ey from the front 

'D) from behind 

e from above 

Ce) from below 


Orbital process 

Sphenopalatine notch 
Sphenoidal process 

Ethmoidal crest 

Perpendicular plate, nasal surface 
Conchal crest 

Maxillary process 

Horizontal plate 

Pyramidal process 

10 Perpendicular plate, maxillary surface 
11 Greater palatine groove 

12 Perpendicular plate 

13 Nasal crest 

14 Horizontal plate, nasal surface 
15 Horizontal plate, palatal surface 
16 Lesser palatine canals 

17 Posterior nasal canals 

18 Anterior end 

19 Lacrimal process 

20 Medial surface 

21. Ethmoidal process 

22 Posterior end 

23 Maxillary process 

24 Lateral surface 


WON OUSWN a 


The palatine bone is at the back of 
the lateral wall of the nasal cavity 
and forms part of the roof of the 
mouth (hard palate) 


of the skull 


inferior nasal concha /eft 


G | from the medial side 
@ from the lateral side 
co) from the front 


The inferior nasal concha is in 
the lower part of the lateral 


wall of the nasal cavity. 


oe main features of the palatine bone are: 
the perpendicular plate (A and C, 5; B10), the largest part of the bone 
the orbital and sphenoidal processes (A-D, 1 and 3) at the upper end 
of the perpendicular plate, with the sphenopalatine notch in between (A-D, 2) 
the horizontal plate (C and D, 8) passing medially at the lower end of the 
perpendicular plate 
the maxillary process (A and B, 7) passing forwards at the lower end of the 
perpendicular plate | 
the pyramidal process (A, B and D-F, 9) passing backwards at the lower end of 
the perpendicular plate 


The upper surface of the orbital process of the palatine bone (E1) forms the most 
posterior part of the floor of the orbit (page 28, A18). 


The sphenopalatine notch (A2), at the upper end of the perpendicular plate (A5) 
between the orbital and sphenoidal processes (A1 and 3), is converted into the 
sphenopalatine foramen (in the lateral wall of the nasal cavity) by articulation 
with the body of the sphenoid bone (page 68, B6). 


For articulations forming the lateral wall of the nose see pages 58-59, 
and the floor of the orbit, pages 56-57. 


The main features of the inferior nasal concha are: 
* the convex medial surface (G20) with a sharp posterior end (G22) 
* the lacrimal and ethmoidal processes (G19 and 21), passing upwards 
° ne ee process (H and J, 23) passing downwards on the 
jateral side 


The anterior and posterior ends of the lateral surface (H18 and 22) articulate with 
the conchal crests of the maxilla and palatine bone, respectively (page 44, C17 and 
page 46, A6). 


Temporal bone right 


0000000 


= 
SCwURBONDUAWN= 


1 


22 
awn 


NNN ao od od od 
N=C Conau 


NN 
w 


NNNN 
@enoau 


from the lateral side 
from the medial side 
from above 

from below 

from the front 


from behind 


Bones of the skull co 


The temporal bone is at the side and 
base of the skull, containing the ear 

and making the temporomandibular 
joint with the mandible. 


from the medial side and above 


Parietal margin 

Sphenoidal margin 

Temporal surface of squamous part 
Groove for middle temporal artery 
Zygomatic process 

Articular tubercle 

Mandibular fossa 

Postglenoid tubercle 
Squamotympanic fissure 
External acoustic meatus 
Tympanic part 

Sheath of styloid process 

Styloid process 

Suprameatal pit and spine 
(suprameatal triangle) 
Tympanomastoid fissure 

Mastoid process 

Occipital margin 

Parietal notch 

Groove for parietal branches of 
middle meningeal vessels 
Cerebral surface of squamous part 
Groove for sigmoid sinus 
Mastoid foramen 

Posterior surface of petrous part 
External opening of aqueduct of 
vestibule 

Subarcuate fossa 

Arcuate eminence 

Internal acoustic meatus 
External opening of cochlear 
canaliculus in jugular notch 


29 Groove for inferior petrosal 
sinus 

30 Apex of petrous sinus 

31 Superior margin of petrous 
part and groove for superior 
petrosal sinus 

32 Tegmen tympani 

33 Petrosquamous fissure 
(upper part) 

34 Hiatus and groove for lesser 
petrosal nerve 

35 Hiatus and groove for greater 
petrosal nerve 

36 Anterior surface of petrous 
part 

37 Trigeminal impression 

38 Occipital groove 

39 Mastoid notch 

40 Stylomastoid foramen 

41 Petrosquamous fissure 
(lower part) 

42 Petrotympanic fissure 

43 Inferior surface of petrous part 

44 Carotid canal 

45 Tympanic canaliculus 

46 Intrajugular process 

47 Jugular fossa 

48 Mastoid canaliculus 

49 Semicanal for tensor tympani 

50 Semicanal for auditory tube 

51 Groove for petrosquamous 
sinus 


The main features of the temporal bone are: 

* the petrous part (C31; D43) including the mastoid 
process (A and F, 16) 

* the squamous part (A and F, 3) passing upwards 
but including the mandibular fossa (A and D, 7) 
facing downwards and the zygomatic process 
(A and D, 5) passing forwards 
the styloid process (A and F, 13) passing 
downwards and forwards 
the tympanic part (A11) surrounding the external 
acoustic meatus (A10) opening laterally 
the internal acoustic meatus (B27) in the petrous 
part opening medially 


The suprameatal triangle (A14) overlies the mastoid 
antrum (page 164, F50) which lies medially about 
1.25 cm from the surface. 


The mastoid foramen (F22, above and behind the 
mastoid process, F16) transmits an emissary vein from 
the sigmoid sinus to the posterior auricular or 
occipital vein. 


The mastoid canaliculus (D48, in the lateral part of 
the jugular fossa, D47) transmits the auricular branch 
of the vagus nerve. 


The arcuate eminence (B26) in the petrous part 
overlies the anterior semicircular canal. 


In G the petrosquamous fissure (51) has remained 
open, so forming a groove for the petrosquamous 
sinus. The fissure is normally almost closed, as in B33. 
The sinus is present in fetal life but usually disappears 
in the adult; if it persists it may receive small veins 
from the tympanic cavity and form a venous 
pelt eae between the inside and the outside of 
e skull. 


For further details of the temporal bone and ear see 
Pages 164-167. 


Skull and skull bone articulations 


Parietal bone right 


A] external surface 
B internal surface 


_——_— 


The parietal bone is at the side and top of the skull 


Bones of the skull 


The main features of the parietal bone are: 

* the convex external surface (A) 

¢ the concave internal surface with grooves for the middle 
meningeal vessels (B15) passing upwards and backwards, and 
the groove for the sigmoid sinus (B14) at the mastoid (postero- 
inferior) angle 

To assist in orientation of the parietal bone, note that grooves for 

the middle meningeal vessels run upwards and backwards (B15), 


Occipital (posterosuperior) angle 
Sagittal (superior) margin 

Frontal (anterosuperior) angle 
Frontal (anterior) margin 

Sphenoidal (antero-inferior) angle 
Squamous (inferior) margin 

Mastoid (postero-inferior) angle 
Occipital (posterior) margin 

Inferior temporal line 

10 Superior temporal line 

11. Parietal tuberosity 

12 Parietal foramen 

13 Groove for part of superior sagittal sinus 
14 Groove for sigmoid sinus at mastoid angle 
15 Grooves for middle meningeal vessels 
16 Frontal process 

17 Temporal margin 

18 Temporal process 

19 Lateral surface 

20 Maxillary margin 

21. Zygomaticofacial foramen 

22 Orbital margin 

23 Orbital surface 

24 Zygomaticofacial foramen 

25 Temporal surface 

26 Zygomaticotemporal foramen 

27 Sphenoidal margin 

28 Marginal tubercle 
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and that the groove for a small part of the sigmoid sinus is at the 
mastoid (postero-inferior) angle (B14). 


The main features of the zygomatic bone are: 

* the slightly convex lateral surface (C19) 

* the smoothly curved orbital margin (C22) and orbital surface 
(D23) 

* the frontal process (C and D, 16) passing upwards 

* the temporal process (C and D, 18) passing backwards 


Official nomenclature does not recognise the margins of the 
zygomatic bone (C17 and 22) but they are helpful terms for 
orientation. 


The marginal tubercle (Whitnall’s tubercle, D28) lies just inside the 
orbital margin below the frontozygomatic suture (in the intact 
skull), and it can often be felt with the fingertip even if not readily 
visible. It receives the attachment of the lateral palpebral raphe 
(from orbicularis oculi) and the lateral palpebral ligament. 


Zygomatic bone /eft 


'e) lateral surface 

© from the medial side 
©@ from the front 

@ from behind 


The zygomatic bone is at the front and side of 
the skull, forming the prominence of the cheek. 


Skull and skull bone articulations 


Skull bone articulations Facial skeleton 


Orbital and anterior nasal apertures 


© rB the frontal, nasal and zygomatic bones and the maxillae, from the front, 
separated and articulated 


Because of the irregular nature of the bone margins that take part in skull sutures, close 
and precise re-articulation of bones is not usually possible, but the illustrations on pages 
52-73 indicate the way that individual skull bones become assembled together to form 
the complete skull. 


1 Nasal part | 
2 Nasal spine nk tartal barn The orbital aperture (aditus of the orbit) is bounded 
3 Supra-orbital margin above by the supra-orbital margin of the frontal 
4 Zygomatic process bone (3), laterally by the zygomatic bone (7) and the 
5 Frontal process | zygomatic process of the frontal bone (4), below by 
6 Orbital surface | of zygomatic bone the zygomatic bone (7) and the infra-orbital margin 
7 Orbital margin of the maxilla (8), and medially by the frontal bone 
8 Infra-orbital margin (3) and the anterior lacrimal crest of the orbital 
9 Zygomatic process process of the maxilla (13). 

10 Alveolar process Ot rn asiiin 

11 Anterior nasal spine The anteror nasal (piriform) aperture is bounded 

12 Nasal notch largely by the nasal notches of the maxillae (12), with 

13 Frontal process the lower margins of the nasal bones above (14). 


14 Nasal bone 


54 Skull and skull bone articulations 


Orbit roof and lateral wall of the left orbit 


Roof, walls and floor of the orbit: fA) 8) oe © rE) 


Red: roof Green: floor 
Blue: lateral wall Yellow: medial wall 


Orbital part of frontal bone 
Lesser wing 

Optic canal 

Superior orbital fissure 

Greater wing 

Frontal margin of greater wing 
Lesser wing 

Lateral wall of body 

Pterygoid process 

10 Foramen rotundum 

11 Superior orbital fissure 

12 Orbital surface of greater wing | 
13 Zygomatic margin } 
14 Orbital surface 

15 Frontal process : 

16 Marginal tubercle | oT AEGON ROPE 
17 Orbital margin } 
18 Infra-orbital margin | : 
19 Orbital surface J, mentite 
20 Inferior orbital fissure 


of sphenoid bone 
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A] the left orbit, from the front, left and above (as in page 28, A) 


8] O parts of the frontal and sphenoid bones, from below, separated 
and articulated, forming the roof of the orbit 


Skull bone articulations 


© a part of the sphenoid bone and the zygomatic bone, from the front (with the maxilla in E), 


separated and articulated, forming the lateral wall of the orbit 


The roof of the orbit is formed mainly by the orbital part of the 
frontal bone (B and C, 1), with the lesser wing of the sphenoid 
bone (2) in the most posterior part. (The greater wing, B5, forms 
part of the lateral wall of the orbit.) 


The /ateral wall of the orbit is formed by the orbital surfaces of 
the greater wing of the sphenoid (12) and the zygomatic bone 
(14). (The zygomatic bone also forms part of the floor of the orbit, 
with the maxilla—see next page.) 


FY the left orbit, from the front, left and 


— 
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above, with individual bones coloured 


Frontal bone 
Sphenoid bone 
Temporal bone 
Mandible 
Zygomatic bone 
Maxilla 

Nasal bone 
Lacrimal bone 
Ethmoid bone 
Palatine bone 


56 Skull and skull bone articulations 


Orbit floor and medial wall of the left orbit 


A) B ] iC) the left maxilla and the zygomatic and 
palatine bone from above and in front, separated and 
articulated, forming the floor of the orbit 


In A and B the orbital process of the palatine bone (10) 
remains adherent to the maxilla; the whole palatine 
bone is shown in C. The sphenoid bone, part of whose 
body forms the most posterior part of the medial wall, 
is not shown here (see page 28, A22). 


Orbital surface 

Infra-orbital groove 

Zygomatic process |; of maxilla 
Lacrimal groove 

Frontal process 

Orbital surface | 

Orbital margin of zygomatic bone 
Frontal process 

Sphenoidal process | 

Orbital process of palatine bone 
Pyramidal process 
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Green: floor of orbit 
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© G@ the left maxilla and the lacrimal bone The floor of the orbit is formed by the orbital surface 

and the ethmoid bone, from the left, separated of the maxilla (1) and zygomatic bone (6), with the 
d icul d. f - h dial il of th orbital process of the palatine bone (10) in the most 

and articulated, forming the medial wall of the posterior part. 

orbit 


The upper opening of the nasolacrimal canal (E21), 
formed by the maxilla and lacrimal bones, is at the 
front of the junction between the floor and lateral 
wall of the orbit (see also pages 000 and 000). 


13 Anterior lacrimal crest 
14 Lacrimal groove 

15 Orbital surface 

16 Lacrimal groove 

17 Posterior lacrimal crest 
18 Orbital surface 

19 Lacrimal hamulus 

20 Orbital plate of ethmoid bone 
21 Nasolacrimal canal 

22 Fossa for lacrimal sac 


0@ 


Yellow: medial wall of orbit 


of maxilla 


12 Frontal process | 
| 
of lacrimal bone 


© the right half of the nasal cavity, in the intact skull 
(as in page 28, B) 


B the right maxilla, the lacrimal, ethmoid and 
palatine bones and the inferior nasal concha, from 
the left 


e the right maxilla with the lacrimal and palatine 
bones and the inferior nasal concha articulated 


D) @ The ethmoid bone and the right inferior nasal 
concha, separated and articulated 


The white lines in B indicate which parts of the palatine 
bone and inferior nasal concha overlap and articulate 
with one another and with the maxilla, as shown in C. 
In E the uncinate process of the ethmoid bone (15) 
articulates with the ethmoidal process of the inferior 
concha (21). 


Superior 
Middle 
Inferior 
Spheno-ethmoidal recess 
Sphenopalatine foramen 
Perpendicular plate of palatine bone 
Maxillary hiatus 
Frontal process 
Ethmoidal crest 
10 Conchal crest 
11. Lacrimal groove 
12 Descending process of lacrimal bone 
13 Left ethmoidal labyrinth 
14 Right ethmoidal bulla 
15 Right uncinate process 
16 Orbital process 

17. Ethmoidal crest 
18 Conchal crest 

19 Maxillary process 
20 Posterior end 

21 Ethmoidal process 
22 Lacrimal process 
23 Anterior end 

24 Palatine process of maxilla 

25 Horizontal plate of palatine bone 


nasal concha 
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of maxilla 


of ethmoid bone 


of palatine bone 


of inferior concha 
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ae Bd 
mucous membrane (asin page 142, C21). 
coh Tipe er elle 


; y en Ori eoe on De) ond 46 


The floor is formed by aie alatine process of the edie and the 
horizontal plate of the: palatine bone (C24 and 


The medi wal the nos septum, whose bony part consis of 
the perpendicular plate of the ethmoid bone and the vomer 
26, 27 and 26), | piel nasal crests of the maxilla (page 44,021 
and palatine bone (page 46, C3) et the very base, and (in front) 
the septal cartilage (page 140, A22). 


The lateral wall consists of the reriay usa of the maxilla with 
: she eran sone ene peng renee i are by ns 
lacrimal and ethrr bones (above), 


; the 
fe (ochind) and the 


ee inferior nasal concha (below) (as 
tneieatad i Caos ant ako papas anc 61). 


In A the left frontal sinus (unlabelled) is large and extends 
backwards at its lower end into the crista galli.. ‘ 


Skull and skull bone articulations 


Nasal cavity maxillary hiatus and nasolacrimal canal 
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A] 8] the left maxilla, lacrimal and palatine bones, and the inferior nasal 
concha, separated and articulated 


fc the right maxilla, lacrimal bone and inferior nasal concha, separated 
© the right maxilla, lacrimal bone and inferior concha articulated 
e the right maxilla and lacrimal bone articulated 


In A much of the lateral wall and orbital surface of the maxilla have been 
removed, so that the hiatus can be viewed from the lateral side. In B the 
hiatus seen in A is shown to be partly filled in by the descending process of 
the lacrimal bone at the upper anterior corner (3), the maxillary process of 
the inferior nasal concha below (6), and the maxillary process and 
perpendicular plate of the palatine bone behind (5 and 4). (The ethmoid 
bone which covers much of the upper part of the hiatus is not shown.) 


In C-E the conversion of the nasolacrimal groove of the maxilla (10) into the 
nasolacrimal canal is illustrated by its articulation with the lacrimal bone and 
inferior nasal concha (8 and 12). 


Lacrimal groove of maxilla 

Lacrimal groove ‘ 
Descending process of lacrimal bone 
Perpendicular plate 

Maxillary process } of palatine bone 
Maxillary process of inferior nasal concha 


Nasal surface 
Descending p } of lacrimal bone 
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Frontal process 

10 Lacrimal groove | of maxilla 

11 Conchal crest 

12 Lacrimal process of inferior nasal concha 


Skull and skull bone articulations 


Base of the skull anterior cranial fossa 


Skull bone articulations 


© the frontal, ethmoid and sphenoid bones, from 
above and behind, with the frontal bone tilted 
forwards 


B ) the bones articulated 


In A the frontal bone has been tilted forwards to show 
the orbital (lower) surface of the orbital part (1), whose 
medial edge (2) forms the roof of the ethmoidal 
labyrinth (6). With the bones articulated in B, the 
cerebral (upper) surface of the orbital part is seen. 


Orbital part of frontal bone 

Roof of ethmoidal air cells 
Ethmoidal notch 

Crista galli 

Cribriform plate of ethmoid bone 
Ethmoidal labyrinth and air cells 
Jugum of sphenoid bone 

Lesser wing of sphenoid bone 
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Skull and skull bone articulations 


Base of the skull middle and posterior cranial fossae 


4 


A] B ] the sphenoid, left temporal and occipital 
bones, from above, separated and articulated 


The posterior angle of the greater wing of the sphenoid, 
containing the foramen spinosum (5), fits into the angle 
between the squamous and petrous parts of the temporal 
bone (6 and 7). 
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Body 
Lesser wing 

Greater wing 
Foramen ovale 
Foramen spinosum 
Squamous part of temporal bone 

Apex | 

Groove for sigmoid sinus of petrous part of temporal bone 
Occipital margin 

Basilar part | 


> of sphenoid bone 


Lateral part 

Jugular notch 

Groove for sigmoid sinus 
Mastoid margin 
Foramen lacerum 
Sphenopetrosal synchondrosis 

Spheno-occipital synchondrosis 

Petro-occipital suture and groove for inferior petrosal sinus 
Jugular foramen 

Occipitomastoid suture 

Sphenosquamosal suture 

Squamous part of occipital bone 

Dorsum sellae 

Basisphenoid 


of occipital bone 
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The middle cranial fossa consists of a central part, formed by the 
body of the sphenoid bone (1), and right and left lateral parts, 
each formed by the greater wing of the sphenoid (3) and the 
squamous and petrous parts of the temporal bone (6 and 7). 


The posterior cranial fossa is formed by the basilar, lateral and 
squamous parts of the occipital bone (10, 11 and 22), the petrous 
parts of the temporal bones (7-9), a small part of the postero- 
inferior (mastoid) angles of the parietal bones (not shown here 
but see page 24, A34 and page 50, B14), and the dorsum sellae 
(23) and posterior part of the body of the sphenoid bone. 


The gap between the front of the apex of the petrous part of the 
temporal bone (7) and the sphenoid bone is the foramen lacerum 
(B15). A very small portion of the basilar part of the occipital bone 
(10) is at the medial margin of the foramen. 


The gap between the jugular notch of the occipital bone (A12) 
and the petrous part of the temporal bone forms the jugular 
foramen (B19). 


The junction between the basilar part of the occipital bone (10, 
often called the basi-occiput) and the posterior part of the body of 
the sphenoid bone (24, often called the basisphenoid) is a 
synchondrosis, which becomes a complete bony union by the age 
of 25 years. 


For the contents of the middle and posterior cranial fossae see 
page 189. 


66 Skull and skull bone articulations 


Base of the skull external surface, posterior part 


© B ) the sphenoid, right temporal and occipital 
bones, from below, separated and articulated 


(Compare with the upper surfaces of these bones in pages 
64, A and 65, B and the whole base in pages 18 and 24, A) 
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Mastoid margin | 
Lateral part 
Jugular notch 
Basilar part 
Occipital margin 
Jugular notch 
Apex 
Sphenoidal margin of squamous part of temporal bone 
Squamous margin 
Greater wing 
Spine 

Foramen spinosum 
Foramen ovale 
Body 
Occipitomastoid suture 

Jugular foramen 

Petro-occipital suture 

Foramen lacerum 

Spheno-occipital synchondrosis 

Sphenopetrosal synchondrosis and groove for auditory tube 
Sphenosquamosal suture 

Carotid canal 


of occipital bone 


of petrous part of temporal bone 


of sphenoid bone 


The foramen lacerum (B18) is the gap between the front of the 
apex of the petrous part of the temporal bone (A and B, 7) and 
the sphenoid bone; at its medial margin is a small portion of the 
basilar part of the occipital bone (A and B, 4). 


The jugular foramen (B16) is the gap between the jugular notch of 
the petrous part of the temporal bone (A6) and the jugular notch 
of the occipital bone (A3). 


The carotid canal (B22) is within the petrous part of the temporal 
bone. From its lower opening (as seen here) it turns medially and 
forwards in the bone to an upper opening in the back part of the 
foramen lacerum; this upper opening can only be seen when 
looking very obliquely into the foramen from the front, or when 
looking ‘end-on’ at the apex of the petrous temporal (page 48, 
E44). 


Skull and skull bone articulation 


Base of the skull right pterygopalatine fossa 


Skull bone articulations 


8 ] the right maxilla and palatine bone and the 
sphenoid bone, from the right, separated and 
articulated 


(Compare with page 20, A) 


1 Temporal surface of greater wing 

2 Pterygoid process of sphenoid bone 
3 Lateral pterygoid plate 

4 Sphenoidal process 

5 Orbital process 

6 Sphenopalatine notch ; of palatine bone 
7 Perpendicular plate 

8 A oie hers 

9 Infratemporal surface 

10 Tuberosity } of maxilla 

11 Pterygomaxillary fissure 


Skull and skull bone articulations 


Base of the skull right posterior nasal aperture 


Skull bone articulations 


The sphenoid and right palatine bones and the vomer, 
from the left, below and behind, separated and 
articulated 


The vomer (1) forms the posterior part of the (midline) 
nasal septum, and parts of the palatine and sphenoid 
bones form the remaining boundaries of the posterior 
nasal apertures. 


Posterior border | of vomer 


Rostrum 

Vaginal process 

Groove that becomes palatovaginal canal (15) 
when articulated with sphenoidal process of 
palatine bone (11) of sphenoid bone 
Groove that becomes vomerovaginal canal (14) 
when articulated with ala of vomer (2) 

Medial pterygoid plate 

Lateral pterygoid p 

Pyramidal process 

Perpendicular plate 

Sphenoidal process | of palatine bone 
Horizontal plate 

Posterior nasal spine 

Vomerovaginal canal 

Palatovaginal canal 
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Skull and skull bone articulations 


Fetal skull 


Fetal skull 
skull of a full-term fetus 


© from the front 

8 ] from the left 

@ from behind (left side) 
© from above 


Apart from size differences (see notes below) and 
the lack of erupted teeth, the striking features of 
the fetal skull compared with the adult are the 
large sutures (2, 4, 18 and 29) and the fontanelles, 
the unossified spaces at the four angles of the 
parietal bone (1, 20, 27 and 30). 


Anterior fontanelle 

Frontal (metopic) suture 

Half (squamous part) of frontal bone 
Coronal suture 

Parietal bone 

Zygomatic bone 

Maxilla 
Ramus | 
Body 
Symphysis menti 

Elevations over deciduous teeth 
Nasal septum 

Anterior nasal aperture 
Infra-orbital margin 

Supra-orbital margin 

Frontal tuberosity 

Parietal tuberosity 

Lambdoid suture 

Occipital bone 

Mastoid (posterolateral) fontanelle 
Petrous part 
Squamous part 
Stylomastoid foramen 

Tympanic ring 

Condylar process of mandible 
Greater wing of sphenoid bone 
Sphenoidal (anterolateral) fontanelle 
Septal cartilage 

Sagittal suture 

Posterior fontanelle 


of mandible 
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Fetal skull 73 


The small sizes of the nasal cavity and maxillary sinuses and the lack of 
erupted teeth all contribute to the face at birth, forming a relatively 
smaller proportion of the skull than in the adult. (Compare A with the 
adult skull on page 2.) 


The posterior and sphenoidal fontanelles (30 and 27) close (become bony) 
within 3 months of birth, the mastoid fontanelle (20) at 1 year and the 
anterior fontanelle (1) at about 18 months. 


The mastoid process does not develop until the second year, so that before 
then the stylomastoid foramen (23) and the emerging facial nerve are 
relatively near the surface and unprotected. (Compare with the adult skull 
on page 16, A22 and 23) 
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Cervical vertebrae 


and neck 


Cervical vertebrae 


Atlas 

Axis 

Third to seventh cervical vertebrae 
Cervical and first thoracic vertebrae 


Other bones 
First rib, manubrium of sternum 
and costovertebral joints 
Bones of shoulder girdle 
Shoulder girdle and upper thoracic skeleton 


Neck 
Surface markings 
Head, neck and shoulders: superficial muscles 
Superficial dissection |. Platysma 
and superficial veins 
Blood supply and venous drainage 
Superficial dissection II. Sternocleidomastoid 
Superficial dissection III. Anterior triangle 
Lymphatic system 
Superficial dissection IV. Posterior triangle 
Deep dissection |. Great vessels and nerves 
and thyroid gland 


Deep dissection II. Great vessels and thyroid gland 


Deep dissection III. Thyroid and parathyroid 
glands and root of the neck 

Deep dissection IV. Thyroid gland, thymus 
and root of the neck 

Deep dissection V. Prevertebral muscles 


Cervical vertebrae and neck 


Cervical vertebrae 


© from above B from below 


rca from the front © from behind 


rE) from the right @ radiograph of dried atlas, anteroposterior projection 


Atlas first cervical vertebra 


The atlas is unique in having no body; it consists of a 
lateral mass on each side with upper and lower articular 
facets (A5; B10), and anterior and posterior arches (A and 
B, 6 and 2). 


Posterior tubercle 

Posterior arch 

Groove for vertebral artery 

Transverse process and foramen 

Lateral mass with superior articular facet 
Anterior arch 

Anterior tubercle 

Facet for dens of axis 

Vertebral foramen 

Lateral mass with inferior articular facet 
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Cervical vertebrae 


Cervical vertebrae and neck 


Axis second cervical vertebra 


© from the front 8] from behind 


«9 from above © from below 


rE] from the right  F articulated with the atlas, 
from above and behind 


Cervical vertebrae : ae 


The axis is unique in having the 
dens (odontoid process, A and E, 
1-3), which projects upwards from 
the body (6). 


Apex of dens 

Impression for alar ligament 
Anterior articular surface of dens 
Superior articular process 
Transverse process 

Body 

Posterior articular surface of dens 
Lamina 

Bifid spinous process 

10 Vertebral foramen 

11 Foramen of transverse process 
12. Inferior articular process 

13 Pedicle 

14 Dens 

15 Anterior arch 

16 Dens of axis 

17 Median atlanto-axial joint 
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Cervical vertebrae and neck 


Third to seventh cervical vertebrae 


A) fifth cervical vertebra, from above 8 ) from below 


D 


re) from the front © from behind 


Bifid spinous process 

Lamina 

Superior articular process 

Pedicle 

Posterior tubercle | 

Intertubercular lamella of transverse process 
Anterior tubercle 

Uncus (posterolateral lip) of body 

Body 

10 Groove for spinal nerve (ventral ramus) 

11 Foramen of transverse process 

12 Vertebral foramen 

13 Inferior articular process 

14 Superior 
15 Inferior 
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vertebral notch 


Q from the right 


Cervical vertebrae 


@ third, fourth, sixth and seventh vertebrae, from above and numbered C3, C4, C6 and C7, 


respectively 
The typical cervical vertebrae (third to sixth, (posterolateral lip, A and C, 8) at each side of 
exemplified here by the fifth, A-E) have the upper surface of the body, a triangular 
superior articular processes (A and D, 3) that vertebral foramen (A12), and a bifid spinous 
face upwards and backwards, an uncus process (A, B and D, 1). 


The spinous process of any vertebra is commonly called the spine 
The vertebral arch is formed by the two pedicles (A4) and the two laminae (A2) 


The vertebral foramen is the space between the arch and body. When vertebrae are articulated to form the vertebral 
column, the serial vertebral foramina constitute the vertebral cana/. Do not confuse the vertebral foramen with the 
intervertebral foramen, which is the space between the pedicles of adjacent vertebrae through which the spinal 
nerves emerge—see the note on page 83 and page 82, D13 


The seventh cervical vertebra (vertebra prominens, F, C7) has a spinous process that ends in a single tubercle (instead 
of being bifid) 


The costal (rib) element of a cervical vertebra is represented by the anterior root of the transverse process with the 
anterior tubercle (A7), the intertubercular lamella (A6) and the anterior part of the posterior tubercle (AS) 


The intertubercular lamella (A and E, 6) is often but erroneously called the costotransverse bar. 


The sixth cervical vertebra shown here (F, C6) has a small bony septum in the foramen of the right transverse process 


Cervical vertebrae and neck 


Cervical and first thoracic vertebrae 
articulated cervical vertebrae and first thoracic vertebra 


A] articulated (but without intervertebral discs) 
and numbered C1-C7 and T1, from the front 


B ] from behind 
fC) from the left 


© C4 and C5 vertebrae, from the left and 
slightly from the front 


@ first thoracic vertebra, from above 


Cervical vertebrae > 


@ from the left 


The cervical part of the vertebral column with the first thoracic vertebra is illustrated 
in A-C. The side view in D is shown to emphasise the boundaries of an intervertebral 
foramen, while E and F give details of the first thoracic vertebra. 


The cervical curvature of the vertebral column has an anterior convexity, as in C (like the lumbar 
curvature; the thoracic and sacral curvatures are concave anteriorly). 


The spinous process of the seventh cervical vertebra is not bifid like that of typical cervical vertebrae but 
ends in a rounded tubercle (B and C, 8). Because of the extent of its backward projection it is usually the 
highest palpable spine in the median furrow at the back of the neck (hence the name vertebra prominens 
often given to this vertebra). 


The intervertebral foramen (D13) is bounded above and below by the pedicles of adjacent vertebrae 
(D11), in front by the intervertebral disc and parts of the adjacent vertebral bodies (D9), and behind by 
the zygapophyseal joint (D12). 


Typical thoracic vertebrae (the second to ninth, not illustrated) are characterised by upper and lower 

articular facets (demifacets) on the sides of the bodies (for joints with the heads of the ribs), an articular 
facet on the front of each transverse process (for joints with the tubercles of the ribs), a round vertebral 
foramen, a spinous process that points downwards and backwards, and superior articular processes that 
are vertical, flat, and face backwards and laterally. 


The first thoracic vertebra differs from a typical thoracic vertebra in having an uncus on each side of the 
upper surface of the body (E22) and a triangular vertebral foramen (features like typical cervical 
vertebrae, although the foramen in E24 is rather oval), and a complete (round) superior costal facet (F30) 


on each side of the body (instead of just a demifacet, half-round). 
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Lateral atlanto-axial joint 
Uncus of fifth cervical vertebra 

Carotid tubercle of sixth cervical vertebra 

Dens of axis 

Posterior arch of atlas 

Spinous process of axis 

Zygapophyseal joint 

Spinous process of seventh cervical vertebra 
Body 

Uncus 

Pedicle 

Zygapophyseal joint between adjacent inferior 
and superior articular facets 

Intervertebral foramen 

Posterior tubercle | 

Intertubercular lamella 


of transverse process 
Anterior tubercle | 


Spinous process 

Lamina 

Superior articular process 
Transverse process 
Pedicle 

Uncus of body 

Body 

Vertebral foramen 
Superior vertebral notch 
Costal facet of transverse process 
Inferior articular process 
Inferior vertebral notch 


Inferior 
Superior | costal facet of body 


Cervical vertebrae and neck 


Other bones First rib, right 


Cy from above, attachments 


© from below, attachments 


The 12 pairs of ribs form 
much of the bony framework 
of the thorax; only the first 
rib is shown here, since it is 
part of the thoracic inlet, at 
the junction of the neck and 
thorax (page 88). 


Head 

Articular surface of head 

Neck 

Articular surface of tubercle 

Tubercle 

Body 

Groove for subclavian artery 

Scalene tubercle 

Groove for subclavian vein 

10 Capsule of joint of head 

11 Capsule of costotransverse joint 

12 Lateral costotransverse ligament 

13 Scalenus medius 

14 Suprapleural membrane 

15 Scalenus anterior 

16 Costoclavicular ligament 

17 Subclavius 

18 Serratus anterior 

19 intercostal muscles 

20 Area covered by pleura 

21 Jugular notch 

22 Clavicular notch 

23 Notch for first costal cartilage 

24 Notch for upper part of second 
costal cartilage 

25 Surface for manubriosternal joint 

26 Pectoralis major 

27 Sternocleidomastoid 

28 Capsule of sternoclavicular joint 

29 Sternohyoid 

30 Sternothyroid 

31 Area covered 


COeOnOuUaWNA 


by pleura 

32 Transverse 
ag hconssieg forming costo- 
and costal facet |.” ] 

33 Tubercle and | transverse joint 


articular facet 
34 Head and 
articular surface | 


35 Costal facet forming joint of 
of body head of rib 


Other bones 


Manubrium of the sternum 


@ from the front, with attachments The manubrium of the sternum is its upper part, joined 
. : to the body of the sternum at the manubriosternal joint 
@ from behind, with attachments (E25), and forming the front part of the thoracic inlet 


G | from the right (page 88). 


Costovertebral joints 


The main features of the first rib are: 
the head (A, 1 and 2) 
the neck (A3) 
the shaft or body (A6), with the scalene 
tubercle (A8) on the upper surface 
the tubercle (A, 4 and 5), at the back of 
the junction of the neck and body 


The head of the first rib makes a synovial joint 
with the upper costal facet on the side of the 
body of T! vertebra (H, 34 and 35). 


The tubercle has articular and nonarticular 
parts. The articular part (A4) makes a synovial 
joint with the costal facet of the transverse 
process of T1 vertebra (H, 32 and 33). 


The upper surface of the first rib is 
characterised by the scalene tubercle (A8), to 
which scalenus anterior is attached, with a 
slight groove behind it for the subclavian 
artery (A7) and a slight groove in front of it 
for the subclavian vein (A9). There is also a 
rough area for the attachment of scalenus 


H | left first rib and first thoracic vertebra, articulated, from above medius. 


The lower surface of the first rib is relatively 

The head of the rib (34) articulates with the upper costal facet on the smooth (66) compared with the upper 

5 ae 4 surface, and is largely covered by the pleura 
body of the vertebra (35), forming the joint of the head of the rib. The (D20). 
tubercle of the rib (33) articulates with the costal facet of the transverse The jugular notch at the top of the 
process of the vertebra (32), forming the costotransverse joint. These manubrium of the sternum (E21) is a readily 
ioi j tat visible and palpable landmark in the centre of 
joints collectively form the costovertebral joints. tha euaat Gert of the neck, aril on either sidé 
the sternal end of the clavicle at the 
sternoclavicular joint (page 86, A11) is also 
easily seen and felt. 


The anterior end of the first rib is joined to 
the side of the manubrium (E23) by the first 
costal cartilage (page 89, C23), to form the 
first sternocostal joint. 


Cervical vertebrae and neck 


Bones of shoulder girdle clavicle and scapula, right 


@ from above, articulated, with the manubrium 
of the sternum 


8 ] clavicle, from below 


The clavicle and scapula are the bones of the 
shoulder girdle (pectoral girdle) connecting the upper 
limb to the axial skeleton. The clavicle forms an 
obvious landmark at the root of the neck, and is 
easily palpable throughout its whole length. 


Superior angle 
Supraspinous fossa 


Spine of scapula 


Upper margin of glenoid cavity 
Coracoid process 

Acromioclavicular joint 

Acromial end 

Body of clavicle 

10 Sternal end 

11 Sternoclavicular joint 

12 Jugular notch of manubrium of sternum 
13 Sternal articular surface 

14 Impression for costoclavicular ligament 
15 Groove for subclavius muscle 

16 Conoid tubercle 

17 Trapezoid line 

18 Acromial articular surface 
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ey» Cervical vertebrae and neck 


Shoulder girdle and upper thoracic skeleton 
clavicle and scapula and the thoracic inlet 


A) right clavicle and scapula, from 
above, articulated and with the 
manubrium of the sternum. 
Attachments 


B right clavicle, from below. 
Attachments 


Other bones 89 


(S) thoracic inlet, in an articulated skeleton, from the front 


Of the muscles whose attachments are shown here, deltoid (A5), supraspinatus (A2) and pectoralis 
major (A8) help to join the upper limb to the shoulder girdle (clavicle and scapula), while trapezius 
(A4) joints the girdle to the axial skeleton, together with the small subclavius (B13) and the much 
more important sternocleidomastoid (A9). 


1 Levator scapulae 14 Conoid ligament | ; ; 
2 Supraspinatus 15 Trapencia ligament | ROLACHMAY Ea NOIR 
3 Inferior belly of omohyoid 16 Capsule of acromioclavicular joint 

4 Trapezius 17 Seventh cervical vertebra 

5 Deltoid 18 First thoracic vertebra 

6 Capsule of acromioclavicular joint 19 Head 

7 Coraco-acromial ligament 20 Neck tet pi 

8 Pectoralis major 21 Tubercle OL rie tte 

9 Sternocleidomastoid 22 Body 

10 Capsule of sternoclavicular joint 23 First costal cartilage 

11 Sternohyoid 24 Sternal end of clavicle 

12 Costoclavicular ligament 25 Jugular notch of manubrium of sternum 


13 Subclavius 


In C the bones forming the boundaries of the thoracic inlet are shown: 
Ti vertebra (C18); the first ribs and costal cartilages (C22 and 23); and 
the manubrium of the sternum (C25). 


Clinically, the thoracic inlet is sometimes called the thoracic outlet. 


90 Cervical vertebrae and neck 


Neck surface markings on the front and right side of the neck 


Sternocleidomastoid (3) is the most obvious feature. The external jugular vein (4) courses 
obliquely downwards over its upper part. The accessory nerve (30) emerges from the 
posterior border of the junction of the upper and middle thirds of sternocleidomastoid (3). 
It runs down through the posterior triangle to pass under the anterior border of trapezius 
about 5 cm above the clavicle and enters the muscle on its deep surface. The upper trunk of 
the brachial plexus (28) can be felt in the angle between the clavicle (23) and the posterior 
border of sternocleidomastoid (21). The pulsation of the common carotid artery (carotid 
pulse, 32) can be felt in the angle between the side of the larynx (15) and the anterior 
border of sternocleidomastoid (3). The lower end of the internal jugular vein (31) lies 
behind the gap between the sternal and clavicular heads of the muscle (20 and 21). 
Compare with the dissections on pages 92-106. 


Mastoid process 

Tip of transverse process of atlas _ Theyoidb bone a) ee teve of ve vertebra, 

Sternocleidomastoid ‘ 

External jugular vein 

Lowest part of parotid gland 

Angle of mandible 

Anterior border of masseter and facial artery 

Submandibular gland 

Tip of greater horn of hyoid bone 

10 Hypoglossal nerve 

11. Internal laryngeal nerve 

12 Bifurcation of common carotid artery 

13 Anterior jugular vein 

14 Body of hyoid bone 

15 Laryngeal prominence 

16 Vocal fold 

17 Arch of cricoid cartilage 

18 Isthmus of thyroid gland 

19 Jugular notch and trachea 

20 Sternal head 

21 Clavicular head } of sternocleidomastoid 

22 Sternoclavicular joint and union of internal jugular and 
subclavian veins to form the brachiocephalic vein 

23 Clavicle 

24 Pectoralis major 

25 Infraclavicular fossa and cephalic vein 

26 Deltoid 

27 Inferior belly of omohyoid 

28 Upper trunk of brachial plexus 

29 Trapezius and entry of accessory nerve 

30 Accessory nerve emerging from sternocleidomastoid 

31 Lower end of internal jugular vein 

32 Position for palpation of common carotid pulse 
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92 Cervical vertebrae and neck 


Head, neck and shoulder 
Superficial muscles of the left side, from the left and front 


- “sa4vl ag 


lg 6 


Skin and subcutaneous tissues have been removed to display the 
superficial structures of the face, neck and shoulder region. A central 
portion of pectoralis major (5-6), indicated by dotted lines, has been 
removed to display the underlying pectoralis minor (7), axillary lymph 
nodes (8) and median nerve (9) which is overlying the axillary artery. 
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Clavicle 

Acromioclavicular joint 

Deltoid 

Biceps 

Sternocostal part of pectoralis major 
Clavicular part of pectoralis major 
Pectoralis minor 

Axillary lymph nodes 

Median nerve overlying the axillary artery 
Latissimus dorsi 

Serratus anterior 

Sternoclavicular joint 

Body of sternum 

Jugular notch 

Sternocleidomastoid 

Cephalic vein within deltopectoral groove 
Subclavius 

Thoraco-acromial vessels and lateral pectoral nerve 
Thoracodorsal artery and nerve 
Platysma 

Prevertebral fascia 

Parotid gland 

Masseter 

Parotid duct 

Buccal fat pad 

Branches of facial nerve 

Superficial temporal artery 

Frontal belly of occipitofrontalis 
Epicranial aponeurosis (galea aponeurotica) 
Temporoparietalis 

Orbicularis oculi 

Depressor supercilii 

Procerus 

Nasalis 

Levator labii superioris alaeque nasi 
Levator labii superioris 

Orbicularis oris 

Superior labial artery 

Zygomaticus minor 

Zygomaticus major 

Depressor angulli oris 

Mentalis 

Depressor labii inferioris 

Risorius 

Facial artery 


94 Cervical vertebrae and neck 


Neck superficial dissection | 


@ platysma, from the front 


Superior 


Medial ol Lateral (left) 


Inferior 


The left platysma and 
superficial veins 


In A the skin has been removed and platysma 
has been dissected out from the subcutaneous 
tissue. In B platysma has been removed, to 
show that the larger superficial veins and 
nerves lie deep to the muscle but are superficial 
to the various parts of the deep cervical fascia 
(described in more detail in this same dissection 
on pages 98 and 99). 


Lower border of body of mandible 
Platysma 

Anterior jugular vein 

External jugular vein 

Clavicle 

Parotid gland 

Great auricular nerve 

Accessory nerve 

Trapezius 
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10 Cervical nerves to trapezius 

11. Superficial cervical vein 

12 Supraclavicular nerves 

13 Sternocleidomastoid 

14 Transverse cervical nerve 

15 Investing layer of deep cervical fascia 
16 Submandibular gland 


The lowest of the muscular strands that form platysma 
(2) are attached to the fascia overlying the upper part 
of pectoralis major and the medial part of deltoid. 


The upper attachment of the muscle is to the lower 
border of the mandible (1), with some fibres blending 
with adjacent facial muscles and others (below the chin) 
interdigitating with their fellows of the opposite side. 


The motor nerve supply of platysma is by the cervical 
branch of the facial nerve (page 100, 6). The muscle can 
be made to contract visibly by ‘forcibly showing the 
teeth’. 


The larger superficial veins (the anterior and external 
jugulars, 3 and 4), cutaneous branches of the cervical 
plexus (as at 7, 12 and 14), and the cervical branch of 
the facial nerve (page 100, 6) are all deep to the 
muscle, which is subcutaneous but superficial to the 
investing layer of the deep cervical fascia (see the 
notes on page 99). 


95 


Neck 


' 


Le 


a. 


Lon 


i 


© superficial veins and nerves, from the left. 


Superior 


Anterior +. Posterior 


Inferior 


Posterior auricular artery 
Occipital artery 

Internal carotid artery 
Deep cervical artery 
Vertebral artery 
Transverse cervical artery 
Suprascapular artery 
Thyrocervical trunk 
Costocervical trunk 


Axillary artery 


Cervical vertebrae and neck 


Neck blood supply and venous drainage 


A) main arterial supply to the head and neck 


Superficial temporal artery 
Maxillary artery 

Inferior dental artery 
Facial artery 

Lingual artery 

Superior thyroid artery 
Common carotid artery 
Inferior thyroid artery 
Subciavian artery 

Internal thoracic artery 


Brachiocephalic artery 


Superior sagittal sinus —— Superficial temporal vein 


Inferior sagittal sinus —— 


Supraorbital vein 
Sigmoid sinus ————-_—_— 
Maxillary vein 
Retro mandibular vein —— 
Common facial vein 
at 
Posteri | in —— 35 


Anterior facial vein 


A 
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Lingual vein 

Occipital vein 

Superior thyroid vein 
External jugular vein —— 

Communicating branch 
Transcervical vei .- 
Suprascapular vein Anterior jugular vein 
Subclavian vein Brachiocephalic vein 


BY venous drainage from the head and neck 


98 Cervical vertebrae and neck 


Neck superficial dissection II 


The left sternocleidomastoid and related structures 


Platysma has been removed together with the 
investing layer of deep cervical fascia posterior to 
sternocleidomastoid (2), but the fascia (18) remains in 
place over the front part of the neck (deep to the 
anterior jugular vein, 14). Of the cutaneous branches of 
the cervical plexus which emerge behind the posterior 
border of sternocleidomastoid (2), the transverse 
cervical nerve (15) runs transversely forwards across 
the muscle; the great auricular nerve (4) passes 
upwards, crossing the muscle obliquely; the lesser 
occipital nerve (6) runs upwards and backwards at the 


The nerve commonly known in English as the accessory nerve or 

spinal part of the accessory nerve (9) is in official anatomical 

peryeb et hae a Br tonne . The 
origin are in the upper five or six segments cervical part 

of the spinal cord, and the fibres a tnotor to - 


posterior border of the muscle; and the branches of the 
supraclavicular nerve (12) pass downwards to fan out 
over the clavicle (13). The accessory nerve (9) leaves 
the posterior border of sternocleidomastoid (2) and 
runs down (embedded in the investing layer of deep 
cervical fascia that forms the roof of the posterior 
triangle—page 105) to pass under the anterior border 
of trapezius (8) about 5 cm above the clavicle (13). 
Branches of cervical nerves (10) also run into trapezius 
(and into sternocleidomastoid at a higher level, not 
shown). 


The BAB heg layer (18) surrounds the bosch like a 


ie ane Pale les 

(ae) Kapri ene s poser angles 
lefts vapwond antan 

“he pla clini yor ferrns'a diane fol the tiyrecle gland (page 4G) 


prevertebral ieee avec aioe 
i me nn and prevertebral muscles en Gaps 


and 


anc ae ll egies ite pol hipaa 


1 Parotid gland 10 Cervical nerves to trapezius 
2 Sternocleidomastoid 11 Superficial cervical vein 
3 External jugular vein 12 Supraclavicular nerves 
4 Great auricular nerve 13 Clavicle 
5 Prevertebral fascia overlying 14 Anterior jugular vein 
levator scapulae 15 Transverse cervical nerve 
6 Lesser occipital nerve 16 Submandibular gland 
7 Splenius capitis 17 Lower border of mandible 
8 Trapezius 18 Investing layer of deep cervical fascia 
9 Accessory nerve 


100 Cervical vertebrae and neck 


Neck superficial dissection III 


Masseter and angle of mandible 

Stylohyoid 

Marginal mandibular branch of 

facial nerve 

Posterior belly of digastric 

Parotid gland (lower pole) 

Cervical branch of facial nerve 

Jugulodigastric lymph nodes 

Facial artery 

Lingula vein 

10 Hypoglossal nerve 

11. Facial vein 

12 Posterior branch of 
retromandibular vein 

13 Sternocleidomastoid 

14 Posterior auricular vein 

15 Great auricular nerve 

16 External jugular vein 

17 Transverse cervical nerve 

18 Accessory nerve 

19 Clavicular head of sternocleido- 


WeOnaue WN 


20 Sternal head mastoid 

21 Anterior jugular vein 

22 Inferior thyroid vein 

23 Isthmus of thyroid gland 

24 Sternohyoid 

25 Sternothyroid 

26 Superior belly of omohyoid 

27 Inferior constrictor of pharynx 

28 Common carotid artery 

29 Internal carotid artery and 
superior root of ansa cervicalis 

30 External carotid artery 

31 Superior thyroid artery 

32 External laryngeal nerve 

33 Thyrohyoid 

34 Superior laryngeal artery 

35. Internal laryngeal nerve 

36 Thyrohyoid membrane 

37 Greater horn of hyoid bone 

38 Nerve to thyrohyoid 

39 Hyoglossus 

40 Suprahyoid artery 

41 Lingual artery 

42 Mylohyoid 

43 Body of hyoid bone 

44 Anterior belly of digastric 

45 Submental artery and vein 

46 Submandibular gland 

47 Body of mandible 

48 Buccal fat pad 


Anterior Posterior 


Inferior 


The left anterior triangle, from the left 


All skin and fascia and contained superficial structures have been removed. The labelling in 
this illustration has largely concentrated on the structures in front of sternocleidomastoid (13); 
those behind it are shown on page 104, A. The upper part of the common carotid artery (28), 
and the lower parts of the internal and external carotid arteries (29 and 30), are seen at the 
anterior border of sternocleidomastoid (13). The submandibular gland (46) is below the body 
of the mandible (47), and the lower pole of the parotid gland (5) projects behind the angle of 
the mandible (1). The isthmus of the thyroid gland (23) is in the midline of the lower neck, 
with the lateral lobe under cover of sternohyoid (24) and sternothyroid (25). 


The division of the neck into triangles (see the notes) is. 
pa ly a descriptive means of sorting out a complicated 

ion into a number of smaller ‘packages’, related to 
usta landmarks that are easy to identify, and each 
containing specific structures. 


While the bifurcation of the common carotid artery (28) is 
seen in the carotid triangle (see notes), the internal jugular 
vein is more posterior and covered by sternocleidomastoid 
(13); it is only seen when the muscle is displaced or 
removed (as on page 106, 14). The jugular venous pulse, 
which under certain conditions can be observed in the 

lower neck, is due to pulsation transmitted Tcaan ns 
overlying muscle and not to direct vision of the vein itself. 


Posterior triangle (see pages 104 and 105) 
Anterior triangle 
* Boundaries: anterior border of sternocleidomastoid 
ae a a ia 


Boundaries: anterior belly of digastric (44), body of 
hyoid bone a) pe Sed Saal 
Floor: mylo joid (42, be 


submental ith n 


44). 
are vein (page 98, 14) and 


Digastric triangle 
Boundaries: the two bellies bd aria (44 and 4) and 


Foor mylohyed,hogloss and mi idle constrict 
Ir lossus and middle co ‘or 
(pve 16025 26 ane 28). 


. Te sina gland ie) and lymph nodes, 


d posteriorly (5); 
artery ey (and ven (and suet viet hs 
(45), and the carotid sheath La peor (under cover of 
4); hypoglossal nerve (page cieyees aaitne nerve 


on pencbrarintie ih of lignite Gh ond sapere bol 
Fo ear erica C3) hyoglossus (39), middle 
Conair arable, above 37) an infer 


‘bifurcation of the common carotid 
Gay siperior thyroid (31), lingual (4 Lane @. 


and ascending phyaryngeal 
124, C52 and 50) of the external carotid artery (30); 
hypoglossal nerve (10) and its two branches—nerve to 
thyrohyoid (38) and superior root of ansa cervicalis (29); 
internal and external laryngeal nerves (35 and 32). 


For notes on the submandibular gland see page 157. 


Cervical vertebrae and neck 


Neck lymphatic system 


1 ‘Posterior auricular nodes 8 Submandibular nodes 
© spread of infection from the oral cavity may 2 Preauricular nodes 9  dugulodigastric node 
involve the submandibular and submental > \Ferous cone a0) Dene conves Gem 
3 Z R P : 4 Occipital node 11 Jugulo-omohyoid node 
spaces resulting in a massive life-threatening 5 Buccal node 12 Anterior supraclavicular node 
swelling of the submandibular area and neck 6 Facial node 13 Posterior deep cervical nodes 
7 Submental nodes 


B the lymphatic system of the head and neck 


Neck 103 


Lymphatic drainage of the head and neck is very important as it is involved in the spread of 
acute and chronic infections and malignancy from this region. 


| Lymphatic drainage of head and neck 


Structure Position Nodes 
Face and scalp Anterior Facial->Submandibular- >Deep cervical 
Lateral Parotid- >Deep cervical 
Scalp Posterior Occipital- >Deep cervical 
Eyelids Medial Submandibular- >Deep cervical 
Lateral Parotid- >Deep cervical 
Chin Submental- >Submandibular- >Deep cervical 
External ear Anterior Parotid- >Deep cervical 
Posterior Post-aurical- >Deep cervical 
Middle ear Parotid- >Deep cervical 
Neck Superficial Superficial cervical (ant, lat and post)- >Deep cervical 
Deep Deep cervical 
Floor of mouth Anterior, Lower Submental- >Submandibular- >Deep cervical or 
incisors Submental- >Deep cervical 
Lateral, teeth 
exept incisors 
Palatine tonsil Jugulodigastric- >Deep cervical 
Pharyngeal tonsil Retropharyngeal- >Deep cervical 
Naso pharynx 
Paranasal sinuses 
Soft palate 
Nasal cavity Anterior Submandibular- >Deep cervical 
Posterior Retropharyngeal- >Deep cervical 
Larynx Above cords Superior deep cervical 
Below cords Laryngeal and tracheal- >Inferior deep cervical 
Oropharynx Deep cervical 
Oesophagus 
Thyroid Upper part Laryngeal- >Deep cervical 
Lower part Tracheal or superior mediastinal 
Tongue Tip Bilateral Submental- >Submandibular- >Deep cervical and 
Jugulo-omohyoid 
Lateral borders Submandibular- >Deep cervical and Jugulo-omohyoid 


a a See ee ee 


iC) lymphatic drainage of the head and neck 


104 Cervical vertebrae and neck 


Neck superficial dissection IV 


Parotid gland 

Posterior belly of digastric 

Internal jugular vein 

Jugulodigastric lymph nodes 

Posterior branch of retromandibular vein 
Posterior auricular vein 

External jugular vein 
Sternocleidomastoid 

Great auricular nerve 

10 Lesser occipital nerve 

11 = Splenius capitis 

12 Levator scapulae 

13 Accessory nerve 

14 Trapezius 

15 Cervical nerves to trapezius 

16 Supraclavicular nerve 

17 Superficial cervical vein 

18 Dorsal scapular nerve and scalenus medius 
19 Upper trunk of brachial plexus 

20 Scalenus anterior 

21 Superficial cervical artery 

22 Inferior belly of omohyoid 

23 Suprascapular nerve 

24 Phrenic nerve 

25 Suprascapular artery 

26 Clavicle 

27 Deltoid 

28 Clavipectoral fascia 

29 Cephalic vein 

30 Pectoralis major 

31 Clavicular head ; A 
32 Sternal head of sternocleidomastoid 
33 Transverse cervical nerve 

34 Occipital vein 

35 Occipital belly of occipitofrontalis 

36 Greater occipital nerve 

37 Occipital artery 

38 Semispinalis capitis 

39 Third occipital nerve 


COnQuawne 


A] from the left 


Inferior 


The left posterior triangle 


The dissection in A is the labelled posterior part of the 
illustration shown on page 100. The most important 
structure near the middle of the triangle is the 
accessory nerve (13). In the lower part of the triangle 
the upper trunk of the brachial plexus (19) gives off 


Neck 105 


cervical and suprascapular arteries (21 and 25) running 
laterally below it. In B the apex of the posterior 
triangle is shown, with the occipital artery (37) at the 
very top of the triangle (see notes) and parts of 
semispinalis (38) and splenius (11) in the floor. 


the suprascapular nerve (23), with the superficial 


8 ] the upper part of the triangle, from behind 


Superior 
Lateral (left) Medial 


Inferior 


The posterior triangle: 


¢ Boundaries: posterior border of sternocleidomastoid (A8); 
anterior border of trapezius (A14); middle third of clavicle 
(A26). 
* Roof: investing layer of deep cervical fascia (here removed), 
with accessory nerve (A13) embedded in it. 
* Contents: arteries—occipital (B37); superficial cervical (A21); 
suprascapular (A25); subclavian (here just out of sight in A 
below origin of 21 and 25, behind tip of leaderline 24). 
—veins—external jugular (lower part of A7); superficial 
cervical (A17), suprascapular (removed) 

—nerves—branches of cervical plexus (great auricular, A9; 
lesser occipital, A10; transverse cervical, A33; 
supraclavicular, A16; muscular, A15); trunks of brachial 
plexus (as at A19; others hidden by sternocleidomastoid); 
branches of upper trunk—nerve to subclavius (removed) 
and suprascapular (A23); dorsal scapular nerve (A18, from 
uppermost root of plexus); accessory (A13, embedded in 
fascia of roof) 

—muscle—inferior belly of omohyoid (A22) 

—lymph nodes and fat (especially in lower part, removed) 

* Floor: prevertebral layer of deep cervical fascia (page 98, 5), 
covering semispinalis capitis (B38); splenius capitis (A and B, 
11); levator scapulae (A12); scalenus medius {A18); scalenus 
anterior (A20, easily seen here but usually hidden by 
sternocleidomastoid). 


The highest structure in the posterior triangle is the occipital 
artery (B37), right up in the top corner on semispinalis capitis 
(38) and between sternocleidomastoid (8) and trapezius (14). 


The subclavian artery is classified as one of the contents of the 
lower part of the triangle (in A it is unlabelled, behind the tip of 
the leaderline 24), but because of the downward slope of the 
first rib the subclavian vein is usually too low to be in the 
triangle (although it can just be seen on page 106, 42). 


Do not confuse the accessory nerve (13) entering trapezius (14) 
with the branches of the cervical plexus to the muscle (15): the 
accessory nerve emerges from within sternocleidomastoid (8), 
whereas the cervical plexus branches emerge from behind the 
muscle. 


In the lower part of the triangle, the suprascapular nerve (23), 
from the upper trunk of the brachial plexus (19), is a prominent 
nerve running just above the clavicle near the superficial cervical 
and suprascapular arteries (21 and 25). The dorsal scapular nerve 
(18) is smaller and emerges from scalenus medius. 


The inferior belly of omohyoid (22) may be smaller than in this 
specimen and may be mistaken for a vessel or nerve. 


The vessels commonly known as the superficial cervical artery 
(21) and vein (page 98, 11) are properly called transverse 
cervical, and are seen in the lower part of the posterior triangle. 
Note that the transverse cervical nerve (33) is at a much higher 
level and passes forwards over the anterior triangle. 


106 Cervical vertebrae and neck 


Neck deep dissection | 


Inferior petrosal sinus 
Pharyngeal vein 
Common facial vein 
Lingual vein 
Superior thyroid vein 
Middle thyroid vein 


Inferior bulb vein External jugular vein 


Subclavian vein 


[ Clavicle 


Anterior jugular vein 
Inferior thyroid vein 


Brachiocephalic vein 


rB main branches of the internal jugular vein 


BY 


Superior 


Anterior -t Posterior 


Interior 


Marginal mandibular branch of facial nerve 
Submental artery 

Facial artery 

Facial vein 

Stylohyoid 

Posterior belly of digastric 

Vena comitans of hypoglossal nerve 

Suprahyoid artery and hyoglossus 

Thyrohyoid (and nerve in A) 

Greater horn of hyoid bone 

11 Lingual artery 

12 Hypoglossal nerve 

13 Lingual vein 

14 Internal jugular vein (double at upper end in A) 
15 Internal carotid artery and carotid sinus 

16 External carotid artery 

17 Superior root of ansa cervicalis 

18 Common carotid artery 

19 Internal laryngeal nerve and thyrohyoid membrane 
20 Superior laryngeal artery 

21 Inferior constrictor of pharynx 

22 Superior thyroid artery 

23 External laryngeal nerve 

24 Accessory nerve 

25 Levator scapulae 

26 Sternocleidomastoid 

27 Great auricular nerve 

28 Lesser occipital nerve 

29 Second 

30 Third cervical nerve ventral rami 

31 Fourth 

32 Scalenus medius 

33 Dorsal scapular nerve 

34 Upper trunk of brachial plexus 
35 Inferior root of ansa cervicalis 
36 Phrenic nerve 

37 Inferior belly of omohyoid 
38 Suprascapular nerve 

39 Superficial cervical artery 

40 Scalenus anterior 

41 Suprascapular artery 

42 Subclavian vein 
43 
4 
45 
46 
47 
48 
49 
50 


- 
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Thoracic duct 
Thyrocervical trunk 
Inferior thyroid artery 
Omohyoid tendon 
Ansa cervicalis 
Sternothyroid 
Sternohyoid 
Superior belly of omohyoid 
51 Hyoid bone 
52 Laryngeal prominence (Adam's apple) 
53 Cricothyroid 
54 Lateral lobe of thyroid gland 
55 Middle thyroid vein 
56 Trachea 
57 Inferior thyroid vein 
58 Isthmus of thyroid gland 


Great vessels and nerves and the thyroid gland 


In A the removal of most of sternocleidomastoid (26) 
and its overlying cutaneous nerves displays the 
internal jugular vein (14) and adjacent structures. 
The vein lies posterolateral to the carotid vessels (18, 
16 and 15); in this specimen the upper end of the 
vein is double, with the accessory nerve (24) passing 
between the two parts. The superior thyroid, lingual 
and facial arteries (22, 11 and 3) pass forward from 
the external carotid artery (16). The superior and 
inferior roots of the ansa cervicalis (17 and 35) 


Superior 


& thyroid gland, from the front 
Right aa Left 


Inferior 


embrace the lower part of the internal jugular vein 
(14) to form the ansa itself (47), which here lies just 
above the tendon of omohyoid (46). The phrenic 
nerve (36) runs obliquely down over the surface of 
scalenus anterior (40). The thyrocervical trunk (44) 
gives origin to the inferior thyroid, superficial 
cervical and suprascapular arteries (45, 39 and 41), 
and the thoracic duct (43) curls down to enter the 
junction of the internal jugular and subclavian veins 
(14 and 42). 


In C parts of the left strap muscles (48 and 49) have 
been removed to display the left lateral lobe of the 
thyroid gland (54). The inferior thyroid vein (57) is 
here an unusually large single vessel whose upper 
end overlies the isthmus of the gland. 


The fopopiotss! serie <a yeas forwards above the tip of 
the greater horn of the hyoid bone (10), while the internal 
Keeyrapenl nerve (1) aees Coleen ound foswates falele 


The common carotid artery (18) usually divides into 


internal and external carotids (15 and. Ji gcbahi glade 
Of he Upriet Bree OF im iepect Cartage (on valor 


The external carotid ry (16) can be distinguished easily 
from the internal carotid (15) because it gives off a number of 
branches. The internal carotid gives no branches in the neck. 


The superior root (17) of the ansa cervicalis (47) runs down from the hypoglossal nerve (12) between the carotid rola zene jugular 
vessels (18 and 14); the inferior root (35, from the cervical plexus) emerges from behind the posterior border of the 


The superior thyroid artery (22) runs 
laryngeal nerve (23) immediately behind 


rene stb ace So wari ee ie ss 


The superior laryngeal artery (20, a branch of the superior thryoid, 22) runs forwards below the internal laryngeal nerve (19). 
The tendon of omohyoid (46) lies over the internal jugular vein (14)—a guide to the position of the vein in operations on the | 
ower neck. 


ealian ata Mactwon te comenanne receptor) at the commencement of the internal carotid artery (within its wall); it 


receives nerve fibres from 


eee ee 


The carotid body is a chemoreceptor behind or between the fiburcation of the common carotid artery. An oval body 
millimetres long, it contains glomus cells within a connective tissue capsule; it receives nerve fibres from the ~1 hia and 
vagus nerves and Is concerned with monitoring oxygen levels in the blood. 


108 


Cervical vertebrae and neck 


Neck deep dissection II 


22 a 
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a2a46 
NQues 


Parotid gland 
Masseter 

Facial vein 

Facial artery 

Body of mandible 
Nerve to mylohyoid 
Submental artery 
Mylohyoid 

Anterior belly of digastric 
Body of hyoid bone 
Digastric tendon 
Hyoglossus 

Vena comitans of 
hypoglossal nerve 
Hypoglossal nerve 
A tributary of 13 
Stylohyoid 

Nerve to thyrohyoid 


Posterior 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 


34 


Superior 


Anterior 


Inferior 


A] from the right 


Thyrohyoid 

Superior belly of omohyoid 
Sternohyoid 

Laryngeal prominence 
Superior thyroid artery 
External laryngeal nerve 
Superior thyroid vein 
Lateral lobe of thyroid gland 
Sternothyroid 

Common carotid artery 
Vagus nerve 

Ascending cervical artery 
Phrenic nerve 

Superficial cervical artery 
Scalenus anterior 

Ventral ramus of fifth 
cervical nerve 

Scalenus medius 


Internal jugular vein 

Inferior root of ansa cervicalis 
Internal carotid artery 
Superior root of ansa cervicalis 
Internal laryngeal nerve 
External carotid artery 
Linguofacial trunk 

Lingual artery 

Lingual vein 

Posterior belly of digastric 
Thyrohyoid membrane 
Superior laryngeal artery 
Inferior constrictor of pharynx 
Sympathetic trunk 

Scalenus medius 

Upper trunk of brachial plexus 
Inferior thyroid artery 

Ansa cervicalis 


Medial 


Superior 


Lateral (left) 


Inferior 


B from the front 


and left 


Thoracic duct 
Thyrocervical trunk 
Suprascapular artery 
Clavicle 

Pectoralis major 
Sternocleidomastoid 
Capsule of sternoclavicular 
joint 

Inferior thyroid veins 
Trachea 

Recurrent laryngeal nerve 
Oesophagus 

Middle thyroid vein 
Isthmus of thyroid gland 
Arch of cricoid cartilage 
Cricothyroid 

Pyramidal lobe of thyroid 
gland and levator muscle 


The great vessels and the thyroid gland 


In the upper part of A, the submandibular gland has 


been removed to show the facial artery (4) curling 


upwards over the body of the mandible (5) on to the 


face, with the facial vein (3, cut end) just behind it. 
Lower down, with the lower part of the internal 
jugular vein (35) removed, the vagus nerve (28) is 
revealed passing down between the vein and the 
common carotid artery (27). The thyroid gland (25) 


here larger than normal, and is displayed by removing 


all but the uppermost ends of sternohyoid (20), 
omohyoid (19) and sternothyroid (26). 


& from the front 


Neck 109 


In contrast with A, the thyroid gland in B (25 and 65) is 


of normal size and has again been displayed by 


removing most of the three ‘strap’ muscles (19, 20 and 


26). The gap between the cut ends of the internal 
jugular vein (35) shows the phrenic nerve (30) running 
down over scalenus anterior (32); the thyrocervical trunk 


(54, from the underlying subclavian artery) giving rise to 


is the three arteries—inferior thyroid (51), superficial 


cervical (31) and suprascapular (55); and the end of the 


thoracic duct (53), emerging from behind the common 
carotid artery (27) to run into the junction of the internal 
jugular and subclavian veins (see page 112, A14). In C 


the gland has a pyramidal lobe and levator muscle (68). 


The thyroid gland, consisting of a 
central isthmus (B65) and two lateral 
lobes (B25), is enclosed in a 
connective tissue capsule derived 
from the fascia, which 
attaches it to the larynx (hence the 
gland moves with the larynx during 
swallowing). 


tt extends from the level of C5 
vertebra to T1 vertebra. 


The isthmus of the gland (B and C, 65) 
overlies the second and third tracheal 
rings, with an anastomosis 

the superior thyroid arteries of each 
side along its upper border (822) and 
inferior a veins leaving its lower 
border (B60 


The occasional promis ete 
usually on the left side, represents 
part of the remains of the embryonic 
thyroglossal duct (page 155). 


Important relations of the lateral 

lobes include: 

* laterally—sternothyroid (which 
limits upward extension of the 
gland), sternohyoid, omohyoid 
and sternocleidomastoid (page 
107, C48, 49, 50 and 26). 

* medially—lower larynx and upper 
trachea in front of the lower 


pharynx and upper us 
(page 108, B61 and 63), 


cricothyroid (page 108, B67), 
inferior constrictor of the pharynx 
(page 172, A17), external and 
recurrent laryngeal nerves (page 
172, A16 and 23). 


thyroid artery (B51), thoracic duct 
(on the left, page 108, B53). 


The external laryngeal nerve lies just 
behind the superior thryoid artery as 
the artery approaches the upper pole 
of the lateral lobe (page 110, AS and 
4). Ligation of the artery during 
thyroidectomy is usually carried out at 
the very tip of the pole, to avoid 
damaging the nerve. 


The recurrent laryngeal nerve (B62) 
(which enters the larynx by passing 
under the lower border of the inferior 
constrictor of the pharynx, 
immediately behind the cricothyroid 
joint, page 172, B23) lies either 
anterior or posterior to the inferior 
thyroid artery as the artery arches 
medially behind the lower part of the 
lateral lobe (B51). Ligation of the 
artery is usually carried out well away 
from the gland, 


For laryngeal nerve injuries see page 
175. 


| 
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110 Cervical vertebrae and neck 


Neck deep dissection III 


Internal jugular vein 

Internal carotid artery 

External carotid artery 

Superior thyroid artery and vein 

External laryngeal nerve 

Common carotid artery 

Middle thyroid vein 

Lateral lobe of thyroid gland 

Cricothyroid 

10 Arch of cricoid cartilage 

11. Isthmus of thyroid gland 

12. Inferior thyroid veins 

13 Trachea 

14 Capsule of sternoclavicular joint 

15 Manubrium of sternum 

16 Left brachiocephalic vein 

17 Brachiocephalic artery 

18 Right brachiocephalic vein 

19 Internal thoracic vein 

20 Internal thoracic artery 

21 Lung 

22 First rib 

23 Accessory phrenic nerve 

24 Subclavian vein 

25 Subclavian artery 

26 Brachial plexus 

27 Suprascapular artery 

28 Scalenus anterior 

29 Phrenic nerve 

30 Vertebral vein 

31 Vagus nerve 

32 Jugular lymphatic trunk 

33 Ansa subclavia 

34 Thyrocervical trunk 

35 Inferior thyroid artery 

36 Ascending cervical artery 

37 Superficial cervical artery 

38 Ventral ramus of fifth cervical nerve 

39 Scalenus medius 

40 Superior thyroid artery and vein 

41 Right superior parathyroid gland 

42 Posterior border of right lateral 
lobe of thyroid gland 

43 Branches of inferior thyroid artery 

44 Right inferior parathyroid gland 

45 Inferior thyroid veins 

46 \sthmus of thyroid gland 

47 Left superior parathyroid gland 
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Superior 


Right Left 


Inferior 


The thyroid gland, parathyroid glands and the root of the neck 


In A, part of the right clavicle, first rib (22) and manubrium of 

the sternum (15) have been removed, together with the lower 

part of the internal jugular vein (1) and infrahyoid muscles. In 

this specimen the thyroid gland is enlarged; compare with the 

normal size in B. The superior thyroid artery (4) approaches the 

front of the upper part of the lateral lobe (8), with the external 

laryngeal nerve (5) immediately behind it. The inferior thyroid 

artery (35) runs up behind the lower part of the lobe. The 

superior and middle thyroid veins (4 and 7) drain laterally to the 

internal jugular vein (1), but the inferior thyroid veins (12) run 

downwards in front of the trachea (13) to reach the left 

brachiocephalic vein (16). The subclavian vein (24) passes 

medially over the first rib (22) in front of scalenus anterior (28) 

to be joined by the internal jugular vein (1) to form the right © 
brachiocephalic vein (18). The subclavian artery (25) is at a higher 

level behind scalenus anterior (28). The vertebral vein (30) and 

artery are deeply placed medial to scalenus anterior.  B ) an isolated thyroid gland, from behind 


In B, the view of the thyroid gland from behind shows three Superior 


visible parathyroid glands (41, 44 and 47). | 
Left Right 


Inferior 


On the front of scalenus anterior (28), do not confuse the phrenic The superior gland usually lies approximately level with the upper 
nerve (29) with the ascending cervical artery (36, here a branch of border of the thyroid isthmus (B41 and 47), and the inferior gland 
the superficial cervical artery, 37, but usually coming from the inferior — behind the lower pole of the lateral lobe (in B44 it is below the 
thyroid, 35), Compare with page 112, A5 and 6. lower pole). 


The typical number of parathyroid glands is four (in 90% of The blooc y of both superior and inferior parathyroid glands is 
individuals) but there may be more or less; in B, there ; are three from: ry (A35). If the ands are difficult to 


(B41, 44 and 47). identify, following small branches of this artery ‘should lead to the 


The glands usually lie between the posterior surface of the lateral 
lobes of the thyroid gland and the thin camp of the gland (which 
is inside the fascial sheath, derived from the pretracheal fascia). 


112 Cervical vertebrae and neck 


Neck deep dissection IV 


Tk a 


PSs 


Superior 


Medial aa Lateral (left) 


Inferior 


Superior 


Lateral (right) . Medial 


Inferior 


B right side, from the front and the right 


The thyroid gland, thymus and the root of the neck 


In A, on the left side, the clavicle has been removed at the sternoclavicular joint (17), 
and so has the internal jugular vein at its junction with the subclavian vein (13) to 
form the brachiocephalic vein (16). The vertebral vein (19) is seen joining the 
subclavian (13), and the thoracic duct (14) here runs into the subclavian vein, a little 
more laterally than usual (see page 106, 43). A lymph node (9) and a small lymphatic 
trunk (12) have been preserved. 


In B, on the right side, the dissection is similar to that in A (and to page 110, A) but 
part of the common carotid artery (1) has been removed. The mediastinal lymphatic 
trunk (30) is seen curling over the subclavian artery (11) to join the subclavian 
lymphatic trunk (31) to form the right lymphatic duct (29) which (like the thoracic 
duct on the left side, page 114, 37) joins the junction of the internal jugular and 
subclavian veins (32 and 13). The recurrent laryngeal branch (27) of the vague nerve 
(2) has just begun to hook underneath the subclavian artery (11). 


Common carotid artery 
Vagus nerve 

Ascending cervical vein 
Scalenus anterior 
Phrenic nerve 
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Ascending cervical artery 
Upper trunk of brachial plexus 
Superficial cervical artery 


A lower deep cervical lymph node 


Suprascapular artery 
Subclavian artery 

A subclavian lymph trunk 
Subclavian vein 

Thoracic duct 

Internal thoracic artery 
Brachiocephalic vein 

Disc of sternoclavicular joint 
Lateral lobe of thyroid gland 
Vertebral vein 

Thyrocervical trunk 

inferior thyroid artery 
Vertebral artery 

Isthmus of thyroid gland 
Inferior thyroid veins 

Lobes of persistent thymus gland 
Brachiocephalic artery 
Recurrent laryngeal nerve 
Ansa subclavia 

Right lymphatic duct 
Mediastinal lymphatic trunk 
Subclavian lymphatic trunk 
Cut end of internal jugular vein 
Suprascapular vein 
Sympathetic trunk and middle 
cervical ganglion 

Tracheal branch of inferior 
thyroid artery 

Cricoid cartilage 


scoucueeanion 
the vertebral artery (A and B, 22) enters the foramen of the 


transverse process 

of C6 vertebra 

the inferior thyroid artery (B21) arches medially 

The sympathetic nervous system in the neck consists of the sympathetic 
trunk with the superior, middle and inferior cervical sympathetic ganglia 


The mid ceerieaCgunties alice taMe esha ign) wre she lal 
of the sixth cervical vertebra, usually in front of the inferior thyroid artery 
and always in front of the vertebral artery. It gives grey rami 
communicantes to the fifth and sixth cervical nerves, forms the ansa 

poe yeti and gives a cardiac branch and branches to cervical viscera 


of the 
the 


cervi 
aed teaches anacert nals 


The middle cervical ganglion (B34) lies in front of the vertebral 
inferior cervical ganglion lies behind it (page 114, 53 and 39). 


artery; the 


Cervical vertebrae and neck 


114 


Neck deep dissection V 


Inferior 


The prevertebral muscles 


All the viscera and some major vessels 
have been removed except for the lower 
ends of the trachea (45), oesophagus (44), 
internal jugular veins (35), and the left 
and right common carotid arteries (31 and 
49). Longus capitis (1) and longus colli (54) 
are the more medial prevertebral muscles, 
with levator scapulae (17), scalenus 
medius (22) and scalenus anterior (26) 
more laterally. The internal carotid nerve 
(5) extends up from the superior cervical 


Longus capitis 

Ascending pharyngeal artery 
Meningeal branch of ascending pharyngeal artery 
Internal carotid artery 

Internal carotid nerve 

Vagus nerve 

Inferior vagal ganglion 
Glossopharyngeal nerve 
Accessory nerve (spinal root) 

10 Internal jugular vein 

11 Spine of sphenoid bone 

12 Tympanic part of temporal bone 
13 Occipital artery 

14 Posterior belly of digastric 

15 Mastoid process 

16 Sternocleidomastoid 

17 Levator scapulae 

18 Ventral ramus of third cervical nerve 
19 Superior cervical ganglion 

20 Sympathetic trunk 

21 Ascending cervical artery and vein 
22 Scalenus medius 

23 Upper trunk of brachial plexus 

24 Phrenic nerve 

25 Superficial cervical artery 

26 Scalenus anterior 

27 Suprascapular artery 

28 Subclavian vein 

29 Internal thoracic artery 


CeOnauawne 


ganglion (19), which is joined by a long 
length of sympathetic trunk (20) to the 
middle cervical ganglion (41). The inferior 
thyroid artery (42) arches medially from 
the thyrocervical trunk (38), and ata 
lower level the thoracic duct (37) arches 
laterally in front of the vertebral vessels 
(34 and 39). The origin of the right 
recurrent laryngeal nerve (43) from the 
vagus (6) is seen just below the right 
subclavian artery (48). 


30 Left brachiocephalic vein 

31 Left common carotid artery 
32 Left subclavian artery 

33 Vagus nerve 

34 Vertebral vein 

35 Internal jugular vein 

36 Jugular lymphatic trunk 

37 Thoracic duct 

Thyrocervical trunk 
Vertebral artery 

A large oesophageal branch of 
inferior thyroid artery 
Middle cervical ganglion 
Inferior thyroid artery 
Recurrent laryngeal nerve 
Oesophagus 

Trachea 

Brachiocephalic artery 

Right brachiocephalic vein 
Right subclavian artery 

Right common carotid artery 
Mediastinal lymphatic trunk 
Right lymphatic duct 

Dorsal scapular artery 
Inferior cervical ganglion 
Longus colli 

Transverse process of atlas 
Rectus capitis lateralis 
Anterior longitudinal ligament 
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Face, orbit and eye 


Face 

Surface markings 

Superficial dissection. Parotid gland, 
facial nerve and muscles 

Deep dissection |. Temporalis and masseter 
muscles and temporomandibular joint 

Deep dissection II. Infratemporal fossa and 
temporomandibular joint 


118 
118 


120 


122 


124 


Orbit and eye 

Eye and lacrimal apparatus 

Orbital contents |. From above, 
and extraocular muscles 

Orbital contents Il. Ciliary ganglion 
and dissection from the front 

Orbital contents III. Eyes in section 
and the lacrimal gland 


128 
128 


132 


134 


136 


118 Face, orbit and eye 


Face Surface markings 


Some surface markings of the front and left side 


Among the more important surface markings on the 
face are those for the pulses of the superficial temporal 
artery (17), in front of the tragus of the ear (28) and 
behind the head of the mandible (16), and the facial 
artery (22), where it passes on to the face from the neck 
at the anterior border of the masseter muscle and 

2.5 cm in front of the angle of the mandible (20). The 
parotid duct (18 and 19) lies under the middle third of a 
line drawn between the tragus of the ear (28) and the 
midpoint of the philtrum (27), the rectangular area 
between the two ridges below the nose and above the 


upper lip. 


Glabella 
Root 
Dorsum 


x 
Septum of nose 


a 
Anterior naris 
Alar groove 
Frontal notch and supratrochlear nerve and artery 
10 Supra-orbital notch (or foramen), nerve and artery 
11. Lateral part of supra-orbital margin 
12 Medial palpebral ligament and lacrimal sac 
13. Infra-orbital margin 
14 Infra-orbital foramen, nerve and vessels 
15 Zygomatic arch 
16 Head of mandible 
17 Auriculotemporal nerve and superficial temporal artery 
18 Parotid duct emerging from gland 
19 Parotid duct turning medially at anterior border of masseter 
20 Angle of mandible 
21 Lower border of ramus 
22 Anterior border of masseter and facial artery and vein 
23 Lower border of body of mandible 
24 Mental foramen, nerve and artery 
25 Lateral angle of mouth 
26 Modiolus 
27 Philtrum 
28 Tragus of ear 
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The supra-orbital, infra-orbital and mental foramina (10, 14 and 
24) lie in estate ba taad palate plane, in line with the 
pupil when looking straight ahead and viewed from the front. 
Compare with page 2, 6, 12 and 16. 

The medial end Sheeran i lave eit the supra-orbital 
margin (asa 9), but it the lateral end is above the margin (above 


For further details of the eye see page 128, and of the ear see 
page 164. 

The anterior naris (7) is commonly called the nostril. 

The muscles of the face a ee 


of the mouth ices wath dribbling ofseive, and'lt 
le to ‘show the teeth’ on the affected side 

tings ot pose, on food elects between the teeth) 

py debi egeiecotobipe the buccinator) 


The facial paralysis accompanied 
additional features fection: Aapenceg on the ohn of tha camae, ithe 


isir ithe Boke kee tie facial recreate 
abducent nucleus) there ij in ak cl ata 


not be noticed) 


The above notes on facial nerve paralysis refer to ‘infranuclear 
paralysis’, i.e. damage to the axons derived from the facial nerve 
bese bork) 


ertsatausnens nucleus (in the pons) 
et ie (frontal belly of occipitofrontalis) and 

receive corticonuclear fibres from the cerebral cortex of both 
sides, i.e. there are two sources of corticonuclear supply. The lower 
part of the facial nerve nucleus supplying the lower facial muscles 
and receives r fibres from the opposite 

| cortex only, i.e. only one source of corticonuclear supply. 
Therefore, unilateral . from haemorrhage 


because the neurons supplying the foraiecd numa eu heve on 
intact corticonuclear supply from the same (ipsilateral) side. 
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Face superficial dissection 


Superior 


Anterior © 


¥ 


=> Posterior 


Inferior 


The left parotid gland, facial nerve and muscles 


Two examples are given to display variations that 
often exist in the shape and size of the parotid gland 
and facial muscles of expression, distribution of the 
fine branches of the facial nerve and superficial veins. 


The marginal mandibular branch of the facial nerve (36) usually runs 
near the lower border of the mandible (to supply facial muscles near 
the mouth), but it may dip below the mandible (as on page 100, 3) 
and overlie the submandibular gland, The nerve may be at risk in 
incisions to expose the gland unless the cut is made 2 cm below the 
mandible. 


The parotid gland (35) spills over into the irregular space bounded in 
front by the ramus of the mandible (page 8, 30, with the attachments 
of masseter laterally and the medial pterygoid medially), behind by 
the mastoid process (page 8, 13, with the attachments of 
sternocleido-mastoid laterally and the posterior belly of digastric 
medially), and medially by the styloid process (page 8, 18, with its 


Skin and subcutaneous tissues have been removed to 
display the superficial structures of the face. Five groups 
of branches of the facial nerve fan out from below the 
anterior border of the parotid gland (35): temporal (33), 
zygomatic (31), buccal (26), marginal mandibular (36) 
and cervical (37). The facial artery and vein (17 and 16) 
lie deep to platysma (23), risorius (24), and zygomaticus 
major and minor (14 and 13). 


three attached muscles—stylohyoid, styloglossus and 
stylopharyngeus). It is enclosed in a capsule derived from the 
investing layer of the deep cervical fascia. 
Embedded within the gland are: 
¢ the various facial branches of the facial nerve (33, 31, 26, 36 
and 37) 
* the retromandibular vein (page 156, C64 and 65) 
* the upper end of the external carotid artery (page 156, C62) and 
the beginning of its two terminal branches (superficial temporal, 
3, and maxillary, page 156, 62) 
* lymph nodes 
¢ filaments from the auriculotemporal nerve (2) 
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Temporoparietalis 
Auriculotemporal nerve 
Superficial temporal artery 
Zygomaticotemporal nerve 
piercing temporalis fascia 
Epicranial aponeurosis (galea 
aponeurotica) 

Frontal belly of 
occipitofrontalis 
Orbicularis oculi 

Depressor supercilii 
Procerus 

Nasalis 

Levator labii superioris 
alaeque nasi 

Levator labii superioris 
Zygomaticus minor 
Zygomaticus major 
Levator anguli oris 

Facial vein 

Facial artery 

Superior labial artery 
Orbicularis oris 

Mentalis 

Depressor labii inferioris 
Depressor anguli oris 
Platysma 

Risorius 


& Herpes zoster (shingles) 
of the facial nerve may 
present as vesicles on 
the pinna together 
with a facial palsy 


Masseter 

Buccal branches of facial nerve 
Buccal fat pad 

Accessory parotid gland 
Parotid duct 

Transverse facial artery 
Zygomatic branch of facial 
nerve 

Zygomatic arch 

Temporal branches of facial 
nerve 

Deep part of parotid gland 
Superficial part of parotid 
gland 

Marginal mandibular branch 
of facial nerve 

Cervical branch of facial nerve 
External jugular vein 

Great auricular nerve 
Sternocleidomastoid 

Lesser occipital nerve 
Greater occipital nerve 
Occipital artery 

Occipital belly of 
occipitofrontalis 

Occipital vein 

Cervical lymph node 
Cartilage of pina 


pathway for parotid gland secretion: from the inferior salivary 
glossopharyngeal nerve and its 
tympanic branch, the tympanic plexus and the lesser petrosal 
nerve to the otic ganglion (synapse), and then to the gland by 
filaments of the auriculotemporal nerve. 


For the parotid gland in transverse section and a medial view, see 
page 156. 
of the epicranius muscle (a term rarely used) 


the frontal and | bellies of occipitofrontalis (6 
lis and frontalis), united centrally 
neurotica, 


The main 
consists 


The occipital belly of occipitofrontalis (see also page 105) has a 
bony attachment to the supreme nuchal line (page 12, A11) and 
the mastoid process; the frontal belly has no bony attachment. 


© lower motor neurone palsy of the facial 
nerve following inflammation of the 
facial nerve in the stylomastoid canal 
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Face deep dissection | 


Superior 
Posterior <= | “> Anterior 


Inferior 


The right temporalis and masseter muscles and the 
| temporomandibular joint 


| A] muscles and joint, from the right 
| © temporalis insertion, from the right and front 
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Superior 

Lateral 
Medial 
(right) edia! 


Interior 


© 


Inferior temporal line 
Temporalis muscle 
Temporalis tendon 
Zygomatic arch 
Middle layer | 
Superficial layer } 
Submandibular gland 

Neck of mandible 

Lateral ligament of temporomandibular joint 
Styloid process 

Posterior belly of digastric 
Sternocleidomastoid 

Temporalis fascia 

Superior temporal line 

Coronoid process | 

Ramus } 
Medial pterygoid 
Cut edge of mucous membrane of mouth 
Angle of mandible 


of masseter 


of mandible 


@ Using a Rowe’s elevator the fractured and displaced body of 
the zygoma is reduced through a temporal ‘Gillies’ approach 
above the hairline 


In A, the parotid gland, facial muscles and all vessels and nerves 
have been removed, together with part of the temporalis fascia 
(13). The capsule of the temporomandibular joint is displayed (9), 
below the zygomatic arch (4) and in front of the external acoustic 
meatus. The posterior belly of digastric is seen between the ramus 
of the mandible (16) and sternocleidomastoid (12), and the styloid 
process (10) is more deeply placed. 


In B, part of the zygomatic arch (4) and the whole of the masseter 
have been removed to show the extensive attachment of the 
tendon of temporalis (3) to the front of the ramus of the mandible 
(16). 


end superficially placed, temporalis and 


classified (with the medial and lateral 


arch. 
limited above by the inferior temporal line. 


The insertion of temporalis is to the apex, anterior 
and postition ots ais vere eu ue rece of she 
coronoid process (16), and extends down the 
anterior border of the ramus (16) almost as far as 
the third molar tooth, 


jasseter consists of three overlapping layers: 
S saomnean (6), arising from the zygomatic 
of the maxilla and the anterior two- 


process 

thirds of the lower border of the zygomatic arch 

middle, arising from the deep surface of the 
irds L ibetaal and the lower 

border of the posterior third 

deep, from the deep surface of the arch 


The | fuse anteriorly and are inserted into the 
Hie surface of the angle, ramus and coronoid 
process of the mandible (19, 16 and 15). 


Both temporalis and masseter, together with the 
medial and lateral pterygoid muscles (the ‘muscles 
of mastication’ aaa pete tnt Oak 
mandibular branch of the trigeminal nerve. 
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Face deep dissection II 


The right infratemporal fossa 
and temporomandibular joint 


© after removal of 
temporalis, the zygomatic 
arch, masseter and part of 
the mandible 


rB after removal of the 
lateral pterygoid 


@ after removal of the 
mandible and some 
adjacent neck structures 


© from above, after removal 
of part of the floor of the 
middle cranial fossa 


Superior 


Posterior |. Anterior 


Inferior 


Anterior 


Lateral 
Medial -[. (right) 


© Posterior 


In A the removal of much of the ramus of the mandible 
displays the two pterygoid muscles and associated 
structures. The maxillary artery (16) runs obliquely upwards 
across the lateral pterygoid (15), and the lingual and 
inferior alveolar nerves (11 and 12) pass obliquely 
downwards over the medial pterygoid (10). Farther forward 
the buccal nerve (9) emerges between the two heads of the 
lateral pterygoid (3 and 15). 

In B after removing the lateral pterygoid, the mandibular 
nerve (25) is seen just after emerging from the foramen 


~ Rha ea 
16, A15), aire 
A44 and 43), a small p 


mporal co 
Pibdiain tive lan lateral pterygoid plate sesh ie “uh and 20, A2) 
ly—the ramus of the mandible wae 2: 
‘al (posterior) surface se the maxilla 


lateral 
in front—the i: 
and tympanic part of the temporal 


e styloid process 
bone (page 8, 18 and 14) 
Piet i Rit Lda es 


anit ir brsrtign Wis tha eaboRaad bnicaee 
"poe 12,83 and 1 


medial and lateral pterygoid muscles (A10 and 15) 
* the pterygoid plexus of veins 


Deep temporal nerve 

Deep temporal artery 

Upper head of lateral pterygoid 
Maxillary nerve 

Posterior superior alveolar nerve 
Posterior superior alveolar artery 
Infratemporal surface of maxilla 
Buccinator 

Buccal nerve 

10 Medial pterygoid 

11 Lingual nerve 

12 Inferior alveolar nerve 

13 Inferior alveolar artery 

14 Nerve to mylohyoid 

15 Lower head of lateral pterygoid 
16 Maxillary artery 

17 Masseteric nerve 

18 Articular disc and head of mandible 
19 Capsule 

20 Nerve to medial pterygoid 

21 Lateral pterygoid plate 

22 Chorda tympani 

23 Middle meningeal artery 

24 Accessory meningeal artery 

25 Mandibular nerve 

26 Nerve to lateral pterygoid 

27 Auriculotemporal nerve 

28 Tensor veli palatini 

29 Levator veli palatini 

30 Pharyngobasilar fascia 

31 Ascending palatine artery 

32 Superior constrictor of pharynx 
33 Pterygomandibular raphe 

34 Parotid duct 
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} of temporomandibular joint 


ovale, with the chorda tympani (22) joining the back of the 
lingual nerve (11), as also seen more clearly in C, after 
removal of the whole mandible and the medial pterygoid. 
The view in D looks down on the temporomandibular 
joint (19) from above after removing the floor of the lateral 
part of the middle cranial fossa. It shows temporal and 
masseteric nerves (1 and 17), running laterally above the 
upper head of the lateral pterygoid (3), with the buccal 
nerve (9) and the nerve to the lateral pterygoid (26) passing 
below this head; i.e. between the two heads (3 and 15). 


* the maxi ony oid ie ees 1G 
becouse branches (B25) 


° : Roekwesnce 


In C the maxillary artery (upper 16) is seen passing through the 

fissure (page 20, A4) in front of the lateral pterygoid 
Sonne oe oe Me pryopalatie'fons. For the boundaries of 
the fossa, see page 69. 
the cofterts Fe pleryponalatine fom: 
2 Wo rpakar fare Gane ae Ao) 
. £ eee oe ee 

te penaepitin eon ge 138 
lateral pterygoid muscles both have an origin from 

the espetve sides othe lateral prey plate age 183. 4 


woe helps to open the mouth by pulling the head of 
Tet eno forwards on to the articular gt Apia front of the 

mandibular oa page 6 Al?7). Mile thee sroscies one 

group (medial pterygoid, temporalis and 


35 Mucoperiosteum of mandible 

36 Submandibular ganglion 

37 Styloglossus 

38 Submandibular duct 

39 Hypoglossal nerve 

40 Mylohyoid 

41 Tendon of digastric 

42 Hyoid bone 

43 Thyrohyoid and nerve 

44 Stylohyoid 

45 Facial artery 

46 Hyoglossus 

47 Stylohyoid ligament 

48 Lingual artery 

49 Stylopharyngeus and glossopharyngeal nerve 

50 Ascending pharyngeal artery 

51 Internal carotid artery 

52 Hypoglossal nerve hooking round occipital artery and 
sternocleidomastoid branch 

53 Internal jugular vein 

54 Styloid process 

55 Roots of auriculotemporal nerve 

56 Posterior part of orbit 

57 Frontal nerve 

58 Floor of lateral part of middle cranial fossa 

59 Temporalis 

60 Optic nerve 

61 Oculomotor nerve 

62 Ophthalmic nerve 

63 Sphenoidal sinus 

64 Trigeminal nerve and ganglion 

65 Petrous part of temporal bone 

66 Greater petrosal nerve 
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(ii) 


(iii) (iv) 


@ A radio-opaque dye is injected into the lower joint space of the temporomandibular joint (TMJ), and these four 
films show the (i) closed, (ii) rotation, (iii) translation and finally (iv) dislocated position of the condyle with dye 
ultimately escaping into the upper joint space 


Superior 
Anterior Ai Be Posterior 


Inferior 


Deep temporal arteries 
Sphenopalatine artery 


Masseteric artery - Infraorbital artery 


Accessory meningeal artery 


Middle meningeal artery ~ 


Descending palatine arte 
Anterior tympanic artery “i oe 


Buccal artery 
Deep auricular artery Pterygoid artery 


Inferior alveolar artery 


External carotid artery 


Maxillary artery 


 F] diagram of the branches of the maxillary artery showing the blood supply to the maxillae. 
There are three portions - the mandibular, the pterygoid and the pterygopalatine. 
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Orbit and eye eye and lacrimal apparatus 


The eye 

A] surface features 

B ] the orbicularis oculi muscle 
(C] © the nasolacrimal duct 


When looking straight ahead, as in A, the lower eyelid 
(10) is approximately level with the sclerocorneal 
junction (7), but the upper eyelid (1) is below the 
junction. 


In B, skin and subcutaneous tissue have been removed 
to show orbicularis oculi (13 and 14), with the angular 
vein (19) beginning near the medial palpebral ligament 
(15). 

In C, the facial muscles and part of the skull have been 
dissected away to display the nasolacrimal duct (38) 
opening into the inferior meatus of the nose (39; 
compare with page 142, B17). 


In D (magnified), fine black bristles have been placed in 
the openings of the upper (48) and lower (42) lacrimal 


Orbit and eye f 129 | 


The lacrimal apparatus consists of: 

* the lacrimal gland (C46; kg IIR 

* the upper and lower lacrimal puncta (C and D, 42, 48) opening 
into the lectin conalicUll(C ord D. 41, 47) 

. ledsaiclnthiseh) ys pa aghted erence 

* the nasolacrimal duct (C and D, 38), conti | downwards 
ne eee r meatus of 
the nose (page 142, B1 


son cas at ae 
pbstnmtepscaallORbarn act mre aie aearineh ai 
periosteum at eebiraie ook blending 
eyelid with the superficial lamella et ihe aponenass orevater 


posterior 
medial palpebral ligament (C37) and 
covering the lacrimal sac (C36), being pierced by the lacrimal 
canaliculi (C41). 
Fascial sheath of the eyeball (Tenon’s capsule)—envelops the 
eyeball from the optic nerve to the sclerocorneal junction. It is 
pierced pelbistied vessels and nerves and the tendons of the 
eyeball muscles, being reflected on to each muscle as a sheath, 
Medial and lateral check ligaments—expansions of the sheath 
medial and lateral rectus the 


muscles, attached to 
aes 


of the medial 
posterior 
(page 28, A26 and 
Sheath of tre avobsl t alae 7 
sheath of the eyabell between the medial and check 


puncta. 
and the the sijeining| part of the cae oent 
lies in front of the lacrimal sac (C36) with the lacrimal fascia 
intervening. 
Lateral palpebral ligament—from the lateral ends of the two 
tarsi to the marginal tubercle (page 28, A9) where it is 
attached in front of the lateral check ligament and behind the 
lateral palpebral raphe. It is a less well-defined structure than 
the medial palpebral 
Lateral palpebral raphe—formed by the interlacing fibres of 
the palpebral part of orbicularis oculi (B14). 
The angular vein CO Cre poene Gey be Se uberis ond pt ine 
facial vein) lies in front of the medial 
37), and may cause haemorrhage during 
igament to expose the lacrimal sac (36) which behind he 
1 Upper eyelid 26 Zygomaticus major 
2 Lacrimal papilla 27 Buccal 
3 Medial angle (inner canthus) 28 Zygomatic Sraetey Of Tate Herve 
4 Lacrimal caruncle 29 Muscle fibres 5 ors 
S Plica semilunaris 30 Aponeurosis of levator pelpebrae superioris 
6 Sclera with overlying conjunctiva 31 Supra-orbital nerve 
7 Sclerocorneal junction (limbus) 32 Supra-orbital artery 
8 Iris 33 Tendon of superior oblique 
9 Pupil 34 Trochlea 
10 Lower eyelid 35 Dorsal nasal artery 
11 Lateral angle (outer canthus) 36 Lacrimal sac (upper extremity) 
12 Frontal belly of occipitofrontalis 37 Medial palpebral ligament 
13 Orbital part : 38 Nasolacrimal duct 
14 Palpebral part oftorbicularis ocull 39 Opening of nasolacrimal duct (anterior wall removed) 
15 Medial palpebral ligament in inferior meatus of nose 
16 Depressor supercilii 40 Infra-orbital nerve 
17 Procerus 41 Lower lacrimal canaliculus 
18 Nasalis 42 Lower lacrimal papilla and punctum 
19 Angular vein 43 Cut edge of orbital septum and periosteum 
20 Levator labii superioris alaeque nasi 44 Inferior oblique 
21 Levator labii superioris 45 Orbital fat pad 
22 Levator anguli oris 46 Lacrimal gland 
23 Facial artery 47 Upper lacrimal canaliculus 
24 Facial vein 48 Upper lacrimal papilla and punctum 
25 Zygomaticus minor 
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Eye and lacrimal apparatus 


Superior 
A] coronal section of head, at the level of the eyes, from the front ry 
© the same surface of section A (enlarged central area) ail ilies 
Ee the surface of the opposing section (enlarged central area) Inferior 


© rE] diagrams of the right lacrimal passages 


The section A-B is viewed from the front looking from the face to the back of the head, and in 
C looking from the back of the head to the face; the sections were produced by the same 1 mm 
saw cut and have been separated like opening a book. 2 mm diameter yellow markers have 
been placed in the opening tract of the nasolacrimal duct. 


1 Frontal lobe of brain 23 Orbital part of frontal bone 

2 Frontal sinus 24 Vitreous humour 

3 Roof of nasal cavity 25 Superior rectus 

4 Infundibulum draining frontal sinus 26 Levator palpebrae superioris 

5 Middle nasal concha 27 Lacrimal gland (orbital part) 

6 Nasal septum 28 Lacrimal gland (palpebral part) 

7 Inferior nasal concha 29 Lateral rectus 

8 Hard palate 30 Inferior oblique 

9 Nasolacrimal duct—lower part opening into the inferior meatus 31 Orbicularis oculi 
10 Dorsum of tongue 32 Zygomaticus minor 
11 Palatine process of maxilla 33 Zygomaticus major 
12 Alveolar process of maxilla 34 Middle meatus 
13 Vestibule of mouth 35 Inferior meatus 
14 Maxilla 36 Opening of nasolacrimal duct 
15 Maxillary sinus 37 Ethmoid air cells 
16 Orbital margin of zygomatic bone 38 Lacrimal sac 
17 Infra-orbital artery and nerve within infra-orbita!l canal of 39 Upper lacrimal canuliculus 

maxilla 40 Upper lacrimal papilla and punctum 

18 Inferior rectus 41 Lower lacrimal papilla and punctum 
19 Orbital surface of maxilla 42 Lower lacrimal canuliculus 
20 Medial rectus 43 Lacrimal duct 
21 Lacrimal bone 44 Nasolacrimal duct—upper part merging with the 
22 Tendon of superior oblique lacrimal sac within the lacrimal canal 


Superior 
Right Left 4 
@ ee 312mm 
Inferior z 
2 e 
2 H 15.3mm 
3 3 
3 27.5mm 


3 = 53mm 
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Diagram of the nasolacrimal duct divided into 
three parts according to external relations; with 
measurements (after Power and Aubaret) 


1 Lacrimal sac 
2 Nasolacrimal duct (interosseous part) 
3 Nasolacrimal duct (meatal part) 


The rare condition of prolongation of the passage 
below the opening is indicated by a dotted line. 
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Superior 


rE Left Right 


Inferior 
Upper lacrimal canuliculus 


Upper lacrimal 


papilla and punctum Lacrimal sac 


Lower lacrimal 
papilla and punctum 


Lower lacrimal canuliculus 


Nasolacrimal duct 
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Orbit and eye orbital contents | 


Anterior 


Lateral : 
(left) f- Medial 


Posterior 


Anterior 


= Lateral 
Medial -. (right) 


Posterior 


The orbits from above, and the extraocular muscles 
A) the left orbit, after removal of the roof 
© superficial dissection of the right orbit 
@ dissection of the right orbit (enlarged) 


A is the view looking down from the anterior cranial fossa 
after removing bone of part of the floor of the fossa, i.e. 
the roof of the orbit. The orbital contents are embedded in 
a mass of orbital fat (2), with the lacrimal gland (1) at the 
anterolateral corner. 

In B the contents of the orbit are shown from above after 
removal of the orbital fat. The frontal nerve (19) lies on top 
of levator palpebrae superioris (13), which in turn overlaps 
most of the superior rectus (17). The superior oblique (31), 
high on the medial wall with its nerve, the trochlear (20), 
and its tendon hooking through the trochlea (10), obscures 
the medial rectus, which is lower down and only seen when 


© diagram of the left extraocular muscles, from 


the left 


the superior oblique is removed (as in C37). The lateral 
rectus (16) lies along the lateral wall with the lacrimal nerve 
(15) above it, running to the gland (1) with the lacrimal 
artery (14). 

In C (magnified), parts of levator palpebrae superioris 
(13) and the superior rectus (17) have been removed and 
reflected to show the optic nerve (27) being crossed 
superficially by the nasociliary nerve (30) and the 
ophthalmic artery (7). About halfway along the medial side 
of the orbit, the nasociliary nerve (30) gives off the anterior 
ethmoidal nerve (32) and then continues forwards as the 
infratrochlear nerve (33). At the bottom of the picture, the 
superior branch of the oculomotor nerve (36) is on the 
under surface of the proximal reflected part of the superior 
rectus (17), and on the lateral side the abducent nerve (22) 
enters the deep surface of the lateral rectus (16). 

The diagram in D shows the extraocular muscles from the 
left side (the medial rectus is obscured by the eye and the 


lateral rectus). 


1 Lacrimal gland 21 Oculomotor nerve 

2 Orbital fat 22 Abducent nerve 

3 Ethmoidal air cell 23 Ophthalmic nerve 

4 Cribriform plate of ethmoid 24 Trigeminal ganglion 
bone 25 Trigeminal nerve 

5 Crista galli 26 Petrosphenoidal ligament 

6 Dural sheath of optic nerve 27 Optic nerve 

7 Ophthalmic artery 28 Common tendinous ring 

8 Internal carotid artery 29 Posterior ethmoidal artery 

9 Pituitary gland 30 Nasociliary nerve 

10 Trochlea 31 Superior oblique 

11. Supratrochiear nerve 32 Anterior ethmoidal nerve 

12 Supra-orbital nerve 33 Infratrochlear nerve 

13 Levator palpebrae superioris 34 Supra-orbital artery 

14 Lacrimal artery 35 Anterior ethmoidal artery 

15 Lacrimal nerve 36 Superior branch of 

16 Lateral rectus oculomotor nerve 

17 Superior rectus 37 Medial rectus 

18 Superior ophthalmic vein 38 Inferior rectus 

19 Frontal nerve 39 Inferior oblique 

20 Trochlear nerve 
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The supra-orbital artery, which normally arises from the 
cil ct ao ia it as in C34, was 
in B. 


Nerve supplies of the eye and eye muscles: 
Motor to eye muscles: 

* Lateral rectus (C16) by the abducent nerve (C22) 
* Superior oblique (B31) by the trochlear nerve (B20) 
* All other muscles by the 


inferior branch (page 134, A19, 17, 18 and 15) 


. To the cornea: ha acim upractspratocia 

. tr f, 
‘0 path alan} lacrima ce pt supra ea 
supply the skin of the eyelids) 


Individual eye muscles turn the eye as follows: 
Lateral rectus: out 
pre epee oa 


; inferior ects down ad in 


ards, 
in turning it inwards. This 
be plore gna medial to the 
vertical axis. 


Pinehressrcinallrteg njeadt opacalktne ehuesbree hi otitrs 
eye downwards or upwards, respectively, but ee 
This is because their insertions lie lateral to the vertical axis. 
However, it must be noted that the depressor action of the 
superior oblique and the elevator action of the inferior 
oblique can only occur when the eye is turned in. 
Levator palpebrae superioris contains some smooth muscle 
fibres which receive a sympathetic nerve supply. 

[Apart trom the six muscles that move the eye (the fodrrecti 
and two obliques) and the levator palpebrae 


superioris, there 
is an eighth baptised alicia It consists of 
smooth muscle il 


of the motor to the eye muscles all give varying 
Pea eped of pore double vision) and strabismus (squint). 


eye open). 
When the upper eyelid is lifted up, the 
peel palates and ok the ater ete 


lear nerve). 
The ej cannot ook sight pars or downwards or 
TO Gut © TEER OF cee seanence ain 


The pupil is dilated and does not react to lla 
accommodation, dus to Rope cts 

parasympathetic fibres from the bl apc nucleus 
id Mirtle B osd peigtlegephtaalns cil pir tala 


looking downwards with the eye 
turned in, due to paralysis of the superior oblique. 

Abducent nerve paralysis: 

* The eye cannot look outwards, due to gent of the 
lateral rectus, and is deviated inwards by the unopposed 
action of the medial, superior and inferior recti 
(oculomotor nerve). 


134 Face, orbit and eye 


Orbit and eye orbital contents I! 


Anterior 


wie Medial 


Posterior 
Superior 
Posterior a7 Anterior 
Inferior 
Superior 


: Lateral 
(left) 


Inferior 


The ciliary ganglion and dissection from the front 

A} the left orbit and ciliary ganglion, from above 
oO the right orbit and ciliary ganglion, from the right 
@ the left orbit, from the front and the left 

'D) the left orbit, from the front and the right 


@ following fracture of the orbital rim and breach of 
the periostium, a subconjunctival haemorrhage 
may result which extends posteriorly around the 
globe. It appears red as oxygen diffuses through 
the conjunctiva 
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in A removal of the superior oblique (seen high on the 
S iliary nerves: 


lateral wall; C37) enables the lateral rectus to be seen The short ciliary nesves (A-and:8, 28, eight to ten in number) 
(31), with its nerve, the abducent (29). Removal of much are branches! from the ciliary ganglion 627) that gestain 
of the optic nerve (20) displays the inferior rectus (16) postgang ris parasympathetic or the pupillary and 
with its nerve (17) and the nerves to the medial rectus tien ue Pere em erent hres nan oye: 
(15) and inferior oblique (18); these three nerves are all The long ciliary nerves (two or three in number, here removed) 
oa of the inferior branch of the oculomotor nerve poi ina Nala citi Sahn nn andicontain 
(19) Ciliary iteries (here removed to display the more important 

i ; nerves): 
In B with the lateral wall of the orbit removed, the The anterior ciliary fos (Genable in inlndben aieeoinanied 
ciliary ganglion (27) is shown, lying lateral to the optic because they arise near the front of the orbit from muscular 
nerve (20) near the back of the orbit. branches of the ophthalmic artery, and run to the front of the 

eyeball along the tendon of the rectus muscles. 

The views in C and D show muscles and nerves in ie iposievior con aseies are so named because they arise 
relation to the orbital walls after removal of the eye. In The short posterior ciliary arteries (about seven in number) run 
C note the extension of the subarachnoid space (39) and from the ophthalmic artery along the outside of the dural 
the dural sheath (40) round the optic nerve (20). In B the eee acne in oley ee Coane. Further branches 
zygomatic branch of the maxillary nerve has been The /ong posterior ciliary arteries (usually two) pass from the 


removed, and the communicating branch (33) with the 


lacrimal nerve (30) has arisen directly from the maxillary 


ophthalmic artery to pierce the sclera on either side of the 
optic nerve. 


bhi: four parasympathetic ganglia in the head and neck: 


nerve (36). The ciliary ganglion (827), lying at the back of the orbit on the | 
lateral side of the optic nerve about 8 mm in front of the 
opening of the optic canal; 

1 Lacrimal gland The pterygopalatine ganglion (page Jas ae in the 

2 Levator palpebrae superioris pterygopalatine fossa below the maxilla 

3 Superior rectus The otic ganglion (page 158, A11) on the ‘nedial side of the 

4 Supra-orbital nerve mandibular nerve just below the ovale. 

5 Supra-orbital artery The submandibular ganglion (page 158, Ado) below the lingual 

6 Superior ophthalmic vein nerve on the outer surface of hyoglossus. 

7 Trochlea 

ae pupillary light reflexes: 

8 Supratrochlear nerve 

9 Tendon of superior oblique is direct eased light biped iat} a light into one eye 
10 Infratrochlear nerve 
11 Anterior ethmoidal nerve 
12 Ethmoidal air cell 
13 Nasociliary nerve 
14 Medial rectus 
15 Nerve to medial rectus 
16 Inferior rectus 
17 Nerve to inferior rectus 
18 Nerve to inferior oblique eee sesen on he Seats aie ta pupil 
19 Inferior branch of oculomotor nerve of both eyes t (a) some fibres cross in the optic 
* patertraied artery eae gta (b) fibres from the pretectal nucleus pass to the 
22 Internal carotid artery Edinger-Westphal nuclei of both sides. 
23 Oculomotor nerve The accomodation-convergence (near) reflex: for looking at near 
24 Superior branch of oculomotor nerve objects the eye is focused by adjustment of the lens by the ciliary 
25 Nasociliary root of ciliary ganglion muscles (accomodation), the pupil constricts, and the eyes 
26 Oculomotor (parasympathetic) root of ciliary ganglion converge by contraction of both medial rectus muscles. These 
27 Ciliary ganglion combined reflexes are sometimes collectively called the near 
28 Short ciliary nerves reflex. 
29 Abducent nerve 
30 Lacrimal nerve The probable pathways for the near reflex: 
31 Lateral rectus * For accomodation: from the visual cortex by the posterior limb 
32 Inferior oblique of the internal oni to the Edinger—Westphal nucleus (not 
33 Communication between 30 and 36 (in B) or 42 (in D) via the pretectal nucleus) and so to the ciliary gang 
34 Infra-orbital nerve sphincter pupillae and ciliary muscle as for the pupillary light 
35 Infra-orbital artery reflexes. 
36 Maxillary nerve For convergence: from the visual cortex by association fibres to 
37 Superior oblique the frontal eye Peye field (middle frontal gyrus) (synapse), then by 
38 Trochlear nerve the anterior limb of the internal capsule to those cell bodies of 
39 Subarachnoid space the oculomotor nucleus that supply the medial rectus. | 
40 Dural sheath of optic nerve 
41 Zygomatico-orbital foramen 
42 Zygomatic nerve 
43 Inferior orbital fissure 


Frontal nerve 
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Posterior 


A) Right Left 


Anterior 


Medial 


Inferior 


© 


50 


The eyes in section and the lacrimal gland 


A} transverse section through the orbits and the nasal 
and cranial cavities, from above 


BY sagittal section through the right orbit, from the 
left 


& an isolated right lacrimal gland, replaced within the 
orbit, from the left and below 


© the anterior half of an eye sectioned through the 
equator, from behind (enlarged) 


rE} the section in D with the lens removed and placed 
at the side (enlarged) 


In A the section has passed through the eyes just above 
the optic nerves (13) which, at the back of the orbits, lie 
immediately adjacent to the sphenoidal sinuses (15) and 
the most posterior ethmoidal air cells (14). 


In B the vertically sectioned eye shows the extent of the 
conjunctival fornices (25 and 39) with the lids almost 
closed (24 and 40). 


In C the right lacrimal gland has been dissected free 
from all other structures apart from the lacrimal artery 
and nerve (43), to emphasise its position in the upper 
outer corner of the front of the orbit. 


Orbit and eye 


In D and E (enlarged) the eye has been sectioned 
through the equator, i.e. in the coronal plane, and the 
front half is viewed from behind. In D the lens (49) is in 
place, and in E it has been removed and placed at one 
side to show the margin of the pupil (51) and the 
posterior surface of the cornea (52). 


The lacrimal gland has an upper (larger) orbital part (C41) and a 

lower (smaller) palpebral part (C42), continuous with each other 

round the lateral (concave) border of the aponeurosis of levator 

palpebrae superioris. 

* The orbital part lies in the lacrimal fossa of the frontal bone 
(page 28, B13), above the levator (page 132, A1). 

* The palpebral part lies below the levator and extends into the 
lateral part of the upper eyelid (page 128, C46). 

* About 12 small ducts open into the superior conjunctival fornix 
(B25)—those from the orbital part passing through the 


palpebral part. 


The pathway for lacrimal gland secretion: from the superior 
salivary nucleus by the nervus intermedius part of the facial nerve, 
greater petrosal nerve and nerve of the pterygoid canal to the 
pterygoplalatine ganglion (synapse), and then to the gland by the 
maxillary nerve, its zygomatic branch and the communication with 
the lacrimal nerve. 


The tarsi are plates of dense fibrous tissue within each eyelid. 


1 Cerebellum 27 Tendon of superior rectus 
2 Junction of pons and midbrain 28 Superior ophthalmic vein 
3 Trochlear nerve 29 Dural sheath of optic nerve 
4 Superior cerebellar artery 30 Nasociliary nerve 
5 Tentorium cerebelli 31 Central artery of retina 
6 Posterior cerebral artery 32 Inferior ophthalmic vein 
7 Attached margin of tentorium cerebelli 33 Inferior rectus 
8 Roof of cavernous sinus 34 Inferior oblique 
9 Oculomotor nerve 35 Vitreous humour 
10 Free margin of tentorium cerebelli 36 Lens 
11. Anterior clinoid process 37 Anterior chamber 
12 Extension of posterior ethmoidal air cell 38 Cornea 
into lesser wing of sphenoid bone 39 Inferior conjunctival fornix 
13 Optic nerve 40 Inferior tarsus in lower eyelid 
14 Posterior ethmoidal air cell 41 Orbital part ; 
15 Sphenoidal sinus 42 Palpebral part of lacrimal:giand 
16 Diaphragma sellae 43 Lacrimal artery and nerve 
17 Pituitary stalk 44 Retina (optic part) 
18 Dorsum sellae 45 Choroid 
19 Basilar artery 46 Sclera 
20 Medial rectus 47 Ora serrata 
21. Ophthalmic artery 48 Ciliary part of retina 
22 Lateral rectus 49 Posterior surface of lens 
23 Lateral check ligament 50 Ciliary processes 
24 Superior tarsus in upper eyelid 51 Margin of pupil 
25 Superior conjunctival fornix 52 Posterior surface of cornea 
26 Levator palpebrae superioris 


Nose, oral region, 


ear and larynx 


Nose and paranasal sinuses 

Nasal cartilages and nasal cavity 

Walls of the nasal cavity 

Frontal and ethmoidal sinuses 

Sphenoidal and maxillary sinuses 

Sections of sinuses and nerves of the nasal septum 


Mouth, palate and pharynx 

Sagittal section of head and neck 

Tongue and floor of the mouth 

Roof and floor of the mouth and the salivary glands 
Inside of the mouth and the palate 

External and internal surfaces of the pharynx 
Posterior surface of the pharynx 
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Ear 

External, middle and internal ear 
Transverse sections and the auditory ossicles 
Coronal sections and the auditory ossicles 


Larynx 

Hyoid bone and laryngeal cartilages 
Larynx, pharynx, hyoid bone and trachea 
Muscles, ligaments, membranes and joints 
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Nose, oral region, ear and larynx 


Nose and paranasal sinuses 


© A] the nasal septum, from the left 


Superior 


Anterior <= ==> Posterior 


Inferior A] re] 


BY 


B ] the skeleton of the 
external nose 


Superior 
Posterior ll Anterior 


Inferior 


C) 


@ the lateral wall of the left nasal cavity and nasopharynx 


Nose and paranasal sinuses P aa1 | 


Nasal cavity the nasal cartilages and the nasal cavity 


In A the nasal septum is intact, while in C it has been removed to show the lateral 
wall of the nasal cavity with the conchae (44, 42 and 40), each with an underlying 
meatus (43, 41 and 39). The specimen in D shows the occasional supreme concha 
and meatus (46 and 47). The upper bony and lower cartilaginous parts of the 


external nose are illustrated in B. 


© as C, with a supreme nasal concha 


The nose consists of the external nose (on the face) 
and the nasal cavity. The cavity is divided into right 
and left halves by the nasal septum, and each half 
contains olfactory, vestibular and respiratory parts, 
depending on the type of mucous membrane present. 
Theo part occupies the area over the superior 
concha on the lateral wall, and the adjacent parts of 
the roof and of the septum level with the ee 

as well as” 


concha; it contains olfactory nerve endin 
fibres for ordinary sensation. The vestibular part is the 
small area just inside the nostril, and is lined by hairy 
skin. The large remaining area is the re: part, 


lined by respiratory mucous membrane w 
dostratified columnar ciliated epithelium and 


Superior 


Anterior aa Posterior 


Inferior 


The main parts of the skeleton of the external nose 
are the nasal bone (826), and the lateral, greater and 
lesser nasal cartilages (B29, 30 and 32). 


The main parts of the nasal septum are the r (A6) 
and the perpendicular plate of the ethmoid (AS), both 
of bone, and the septal cartilage (A22). 


The nasal conchae are on the lateral wall of the cavity. 
The superior and middle nasal conchae are part of the 
ethmoid bone (page 38, C12 and 10); the inferior 
nasal concha is a separate bone (page 47, G-)). 


1 Frontal sinus 17 Right choana (posterior nasal 32 Lesser alar cartilages 

2 Falx cerebri aperture) 33 Fibrofatty tissue 

3 Crista galli 18 Soft palate 34 Atrium 

4 Cribriform plate of ethmoid bone and 19 Hard palate 35 Agger nasi 

filaments of olfactory nerve 20 Nasal crest of palatine bone 36 Vestibule 

5 Perpendicular plate of ethmoid bone 21 Nasal crest of maxilla 37 Levator elevation 

6 Vomer 22 Septal cartilage 38 Salpingopalatal fold 

7 Sphenoidal sinus 23 Vomeronasal organ 39 Inferior meatus 

8 Pituitary gland 24 Frontonasal suture 40 Inferior nasal concha 

9 Anterior margin of foramen magnum 25 Frontomaxillary suture 41 Middle meatus 
10 Dens of axis 26 Nasal bone 42 Middle nasal concha 
11 Anterior arch of atlas 27 Frontal process of maxilla 43 Superior meatus 
12. Pharyngeal tonsil 28 Nasomaxillary suture 44 Superior nasal concha 
13 Pharyngeal recess 29 Lateral nasal cartilage 45 Spheno-ethmoidal recess 
14 Salpingopharyngeal fold 30 Greater nasal cartilage 46 Supreme nasal concha 
15 Tubal elevation 31 Septal process (medial crus) of 47 Supreme meatus 


16 Opening of auditory tube 


greater nasal cartilage 


Nasal cavity the walls of the nasal cavity 


o 


Nose, oral region, ear and larynx 
E58 ay 


A] the left lateral wall 


B) the left lateral wall and semilunar 


hiatus 


& the left lateral wall and apertures of 


sinuses 


'D) the right lateral wall and nasal nerves 
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Frontal sinus 

A middle ethmoidal air cell 

Middle nasal concha 

Unusually low aperture of maxillary sinus 
Inferior nasal concha 

Superior nasal concha 
Spheno-ethmoidal recess 

Sphenoidal sinus 

Bristle in aperture of sphenoidal sinus 
Supreme nasal concha 

Ethmoidal bulla 

Semilunar hiatus 

Bristle in aperture of maxillary sinus 
Mucous membrane overlying uncinate 
process of ethmoid bone 

Middle meatus 

Inferior meatus 

Bristle in opening of nasolacrimal duct 
An anterior ethmoidal air cell 
Frontonasal duct 

Lower end of nasolacrimal duct 
Aperture of maxillary sinus 

Base of middle nasal concha 

Base of superior nasal concha 
Aperture of a posterior ethmoidal air cell 
Olfactory nerve filaments 
Sphenopalatine artery and foramen 
Pterygopalatine ganglion 

A lateral posterior superior nasal nerve 
Greater palatine nerve and canal 

A posterior inferior nasal nerve 
Vestibule of nose 

Anterior ethmoidal nerve 


Superior 


Posterior Anterior 


Inferior 


—_ 
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In cutting the section in A the superior nasal concha and the upper part of the 
middle concha have been shaved off. The opening of the maxillary sinus (4) is 
unusually low and large. 


In B the middle concha has been removed to show the semilunar hiatus (12) 
bounded above by the ethmoidal bulla (11) and below by the ridge caused by 
the uncinate process of the ethmoid bone (14) (compare with page 28, D61 and 
46). Removal of the front part of the inferior concha (5) reveals the opening of 
the nasolacrimal duct (17). 


In C parts of all three nasal conchae have been removed to show an ethmoidal 
air cell aperture (24), the frontonasal duct (19) and the nasolacrimal duct (20). 


In D mucous membrane high on the lateral wall has been dissected away to 
show filaments of the olfactory nerve (25) and the anterior ethmoidal nerve 
(32). Some bone at the back of the lateral wall has been removed to display the 
pterygopalatine ganglion (27), seen in the pterygopalatine fossa by looking 
through the sphenopalatine foramen (26), with the greater palatine nerve (29) 
running down from the ganglion, and other nasal nerves passing forwards 

(28 and 30). 


For details of the sinuses see pages 144-147. 


Sphenoidal sinus—into the spheno-ethmoldal recess (B9 and A7)_ 
Maxillary sinus—into the semilunar hiatus in the middle meatus (B13 and C21) 


Dralsage Seem reeenes 
* Superior meatus—posterior ethmoidal a air cells (C24) 
* Middle meatus—frontal sinus (C1 and 19), anterior and middle ethmoidal air cells 
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Inferior 


Paranasal sinuses 
The frontal and ethmoidal sinuses, in sections of parts of the skull 
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Posterior | Anterior 


Inferior 
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Yellow: 
Dark blue: 
Green: 
Brown: 
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Posterior 


Right +. Left 


Anterior 
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Nose, oral region, ear and larynx ~~," 


frontal sinus 
ethmoidal sinus 
sphenoidal sinus 
maxillary sinus 
middle nasal concha 
inferior nasal concha 


Superior 


Right . Left 


Inferior 


Nose and paranasal sinuses 


In A the frontal sinus has extended far up into the 
squamous part of the frontal bone. 


In B the front of the skull and diplée have been 
dissected away to show the bony wall of a sinus. 


In C parts of the floor of the anterior cranial fossa have 
been removed to show frontal sinuses extending far 
back in the orbital part of the frontal bone (over the 
roof of the orbit). 


In D the cribriform plates of the ethmoid bone (in the 
roof of the nose, with many foramina) are seen adjacent 
to air cells of the ethmoidal sinuses, whose roofs are 


A) a large left frontal sinus in sagittal section, 
from the right 


B ] a right frontal sinus dissected out of the diplée, 
from the front 


.e] large frontal sinuses opened from above 
© the roof of the ethmoidal sinuses, from below 


e a midline sagittal section through the base 
of the skull, with unusually large left posterior 
ethmoidal air cells 


GB the ethmoidal sinuses in coronal section, 
from the front 


G ] radiograph of facial bones and paranasal sinuses: 
occipitofrontal projection 


H ] radiograph of facial bones and paranasal sinuses: 
lateral projection 


145 


formed by the orbital parts of the frontal bone (compare 
with page 36, B19). In the left sinus some anterior 
ethmoidal air cells lie in front of the lowest part of the 
frontal sinus (red). 


In E, a midline sagittal section, two large posterior 
ethmoidal air cells overlap the left sphenoidal sinus (blue). 


In F, a coronal section through the centre of the nasal 
and orbital cavities and looking from the front towards 
the back of the skull, the middle nasal conchae (brown) 
on each side overlaps the bulging ethmoidal air cell that 
forms the ethmoidal bulla (compare with page 38, F13). 


There are four pairs of paranasal air sinuses: frontal, ethmoidal, 
sphenoidal and maxillary. The two of each pair (left and right) are 
rarely symmetrical and vary greatly in size and shape. 


The frontal sinus lies in the lower part of the squamous part of 
the frontal bone (as in B), and may extend higher into the 
squamous part (as in A) and back into the orbital part of the bone 
(as in C). It drains into the middle meatus by the frontonasal duct 
(page 142, C19). 


The ethmoidal sinus occupies the body of the ethmoid bone 
(ethmoidal labyrinth, page 38, A1). It is divided by bony septa 
into a number of ethmoidal air cells (three to 18). The posterior 
ethmoidal air cells drain into the superior meatus (page 142, C24), 
and the middle and anterior air cells into the middle meatus (see 
notes on page 143). The thin lateral wall of the ethmoidal 
labyrinth (page 38, E8) forms part of the medial wall of the orbit 
(page 57, D and E, 20). The medial wall of the labyrinth has the 
superior and middle nasal conchae projecting from it (page 38, C 
and D, 10 and 12). 


For the sphenoidal and maxillary sinuses see pages 146 and 147. 


For a summary of the drainage of the sinuses see page 143. 
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Paranasal sinuses 
The sphenoidal and maxillary sinuses, in sections of parts of the skull 
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ethmoidal sinus 
sphenoidal sinus 
maxillary sinus 
middle nasal concha 
inferior nasal concha 


Small sphenoidal sinuses (as in A) usually lie in front of 
the pituitary fossa (1), with larger ones extending below 
the fossa (as in B) and even backwards into the 
basisphenoid (as in C). In D a large left sinus has been 
opened up from above and part of the floor dissected 
away to show the pterygoid canal (9), which lies below 
the floor; compare with the section of the right sinus in 
E. In the coronal section in E there is a large right sinus 
with its aperture visible at the front (10), and a very 


A] a small right sphenoidal sinus, in a midline sagittal 


small left sinus, seen level with the medial end of the 
superior orbital fissure (3). In F the maxillary sinus shows 
indentations of the bony wall produced by the roots of 
molar teeth (12), and by the infra-orbital canal (11) 
whose relation to the roof of the sinus is shown in the 
coronal section H. In G and H the sinus extends into the 
alveolar process of the maxilla (15), but the smaller sinus 
in J has not done so. The section in G shows the aperture 
of the sinus, high up on the medial wall (14). 


BY a medium-sized right sphenoidal sinus, sectioned 


@ a large right sphenoidal sinus, sectioned as in A 
© the floor of the left sphenoidal sinus, from above 
@Q@ sphenoidal sinuses in coronal section, from behind 
@ a left maxillary sinus, from the right with the 
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section, from the left 


asinA 


medial wall removed 


Pituitary fossa 
Sphenopalatine foramen 
Superior orbital fissure 
Foramen rotundum 

Foramen ovale 

Foramen spinosum 

Foramen lacerum 

Optic canal 

Pterygoid canal 

Aperture of sphenoidal sinus 
Projection of infra-orbital canal 
Elevation over molar tooth 
Carotid groove 

Aperture of maxillary sinus 
Alveolar process of maxilla 


from the front 


from behind 


from the front 


the fistula 


The sphenoidal sinuses (left and right) 
occupy the body of the sphenoid bone 
(page 40, A14). Although adjacent they 
do not normally communicate with one 
another, Large sinuses may be indented 
by the pituitary gland in the pituitary 
fossa (C1; page 24, A14; page 178, 50); 
by the optic nerve in the optic canal (E8; 
page 24, A19; page 188, 4); by the 
internal carotid artery in the carotid 
groove (E8; page 24, A17; page 186, 
C38); by the maxillary nerve in the 
foramen rotundum (E4; page 25, B50; 
page 158, A2); and by the pterygoid 
canal with its nerve (D9; page 40, A18; 
page 158, A6). Each sinus drains into the 
sphenoethmoidal recess of its own side 
(page 142, B9). 


The maxillary sinus occupies the body of 
the maxilla (page 44, C25); a large sinus 
may extend into the zygomatic and 
alveolar processes, Its medial wall forms 


rc} a left maxillary sinus in coronal section, 
rH a left maxillary sinus in coronal section, 
&® a small right maxillary sinus in coronal section, 


kK] if there are polyps in the maxillary antrum and 
the patient has a patent oro-antral fistula, the 
polyps may prolapse into the oral cavity through 


much of the lateral wall of the nasal 
cavity (page 60). The roof is indented by 
the infra-orbital canal (F and H, 11), and 
the floor by some molar tooth roots 
(F12), and even by premolar or canine 
roots, especially if the sinus invades the 
alveolar process (as in G and H). The 
sinus drains into the semilunar hiatus of 
the middie meatus (page 142, C21), by 
an aperture which is high in the medial 
wall of the sinus (G14). 


Infection in the frontal or ethmoidal 
sinuses may become transferred to the 
maxillary sinus, because they all drain 
into the semilunar hiatus (page 142, C12) 
and infected fluid from the first two can 
gravitate into the maxillary aperture 
(page 142, C21). 


For a summary of the drainage of the 
sinuses see page 143. 
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Paranasal sinuses and nasal septum 
Transverse and coronal sections and nerves of the nasal septum 


Superior 


Left +l. Right 


Inferior 


The sections in A and B illustrate the narrowness of the roof (B19) and upper parts of the nasal cavities on either 
side of the septum (A and B, 14 and 15). The slightly oblique coronal section in B has been orientated so that, 
looking forwards from below and behind, the aperture of the right maxillary sinus (23) can be seen high up on 


the medial wall of the sinus. 
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FA] transverse section of the head, at the 
level of the palpebral fissures, from 
above 


B oblique coronal section of the head, at 
the level of the eyes, from the right, 
behind and below 


@ nerves of the left side of the nasal 
septum 


Superior 


Anterior aa Posterior 


Inferior 


In C parts of the mucous membrane of the septum have been removed to show the principal nerves: olfactory 
(28), anterior ethmoidal (31) and nasopalatine (29). 
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Cerebellum 

Upper part of fourth ventricle 
Pons 

Basilar artery 

Basilar sinus 

Abducent nerve 

Trigeminal nerve 

Internal carotid artery 
Cavernous sinus 

Temporal pole 

Sphenoidal sinus 

Ethmoidal air cells 
Nasolacrimal duct 

Nasal cavity 

Nasal septum 

Dura mater of anterior wall of 
anterior cranial fossa 

Frontal sinus 

Crista galli 

Roof of nasal cavity 

Superior 

Middle nasal concha 
Inferior 

Aperture of maxillary sinus 
Infra-orbital nerve 
Alveolar process 
Palatine process 
Hard palate 
Olfactory nerve filaments 
Nasopalatine nerve 
Incisive canal 

Anterior ethmoidal nerve 


of maxilla 


The narrowness of the roof and upper part of the nasal cavity (A14; B14 and 19), only 
a Wd ershsral Sea ace: should be compared with the floor (B26) which is over a 
centimetre wide. 


Nerves of the nasal septum: 
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Mouth, palate and pharynx 


Nasal septum 

Sphenoidal sinus 

Pituitary gland 

Clivus 

Anterior margin of 

foramen magnum 

Anterior arch of atlas 

Dens of axis 

Body of axis 

Spinal subarachnoid space 

Spinal cord 

Body of sixth cervical 

vertebra 

Subarachnoid septum 

Oesophagus 

Trachea 

Jugular notch of manubrium 

of sternum 

Isthmus of thyroid gland 

Second tracheal ring 

Arch of cricoid cartilage 

Lower part of larynx 

Lamina of cricoid cartilage 

Laryngeal part of pharynx 

Transverse arytenoid muscle 

Vestibular fold 

Ventricle of larynx 

Vocal fold (vocal cord) 

Lamina of thyroid cartilage 

Body of hyoid bone 

Aryepiglottic fold and inlet 

of larynx 

29 Epiglottis and epiglottic 
cartilage 

30 Oral part of pharynx 

31 Vallecula 

32 Postsulcal part of dorsum 
of tongue 

33 Genioglossus 

34 Geniohyoid 

35 Mylohyoid 

36 Platysma 

37 Body of mandible 

38 Gingiva 

39 Left lower central incisor 
tooth 

40 Vestibule of mouth 

Superior 41 Lip 

42 Presulcal part of dorsum 
of tongue 

43 Hard palate 

44 Palatal glands in 
mucoperiosteum 

Interior 45 Soft palate 

46 Uvula 

47 Nasal part of pharynx 

48 Pharyngeal tonsil 

49 Pharyngeal recess 

50 Opening of auditory tube 

51 Posterior nasal aperture 

(choana) 
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A) sagittal section through the head and neck, from the left 


8 ] nasopharynx and oropharynx, sagittal Magnetic Resonance Image (MRI) 


> This postmortem specimen demonstrates the fatal consequences of inhaling a 
partial denture 
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Mouth, palate, pharynx and larynx 


The section is just to the left of the midline (showing the whole of the dens of the axis, 7), and the head is tilted 
slightly backwards (extended). The hard palate (43) forms the floor of the nose and roof of the mouth, and is on 
approximately the same level as the foramen magnum (5). The soft palate (45) with the uvula at its lower end (46) 
hangs down from the back of the hard palate (43). The geniohyoid and mylohyoid muscles (34 and 35) form the floor 
of the mouth. The opening of the auditory tube (50) is in the nasal part of the pharynx, behind the choana (51), with 
the pharyngeal tonsil (48) on the posterior wall. Behind the tongue (32) the mouth opens into the oral part of the 
pharynx (30). Below and behind the epiglottis (29) the larynx opens into the laryngeal part of the pharynx (28 and 21). 


The mouth or oral cavity consists of the vestibule (40) and the oral cavity proper. 


The vestibule of the mouth is the narrow space bounded on the outer side by the lips 
and cheeks, and inside by the gingivae (gums) and teeth. 


The oral cavity proper is bounded at each side and in front by the alveolar arches with 
the teeth and gingivae; at the back it communicates with the oral part of the pharynx 
(30) by the oropharyngeal isthmus which lies between the palatoglossal arches (page 
152, B22). The (palatine) tonsils, which lie behind the palatoglossal arches (page 152, 
B21), are therefore in the oral part of the pharynx, not in the mouth. 


The pharynx extends from the base of the skull (5) to the level of C6 vertebra (11), a 
distance of about 12 cm. 


The nasal part (nasopharynx, 47) extends as far down as the lower border of the soft 
palate (45 and 46). It contains the opening of the auditory tube and the pharyngeal 
recess laterally (50 and 49), the pharyngeal tonsil on the posterior wall (48), and opens 
anteriorly into the nasal cavity through the posterior nasal apertures (choanae, 51). 


The oral part (oropharynx, 30), between the soft palate (45 and 46) and the upper 
border of the epiglottis (29), contains the palatine tonsil and the palatopharyngeal 
arch in its lateral wall (here obscured by 46), and opens anteriorly into the mouth 
through the oropharyngeal isthmus (palatoglossal arches). 


The laryngeal part (laryngopharynx, 21) extends from the upper border of the 
epiglottis (29) to the lower border of the cricoid cartilage (20, level with C6 vertebra, 
11), and is continuous below with the oesophagus (13). The larynx projects backwards 
into the laryngopharynx, with a piriform recess on either side (page 174, A4). 


Muscles of the tongue 

¢ Extrinsic muscles (attached to structures outside the tongue): genioglossus (the 
largest), hyoglossus, styloglossus, and palatoglossus. They can alter the shape of 
the tongue and move it bodily. 

¢ Intrinsic muscles (within the tongue): longitudinal (superior and inferior), transverse 
and vertical. They can alter the shape of the tongue without moving it bodily. 


Muscles of the soft palate 
* Palatoglossus, palatopharyngeus, tensor veli palatini, levator veli palatini and the 
muscle of the uvula. 


Muscles of the pharynx 
* Three constrictors and three others: superior, middle and inferior constrictors, 
palatopharyngeus, stylopharyngeus and salpingopharyngeus. 


Ligaments or membranes associated with the pharynx: 
¢ Pharyngeal raphe, stylohyoid ligament, pterygomandibular raphe. 


Layers of the pharynx: 
* Mucous membrane, submucous layer (including the pharyngobasilar fascia at the 
upper end), muscular layer, and buccopharyngeal fascia. 


Gaps associated with the constrictors and the structures passing through the gaps: 
Above the superior constrictor—auditory tube and ascending palatine artery 
(piercing pharyngobasilar fascia). 

Between superior and middle constrictors—stylopharyngeus passing down 
between the constrictors, and the lingual and glossopharyngeal nerves. 

Between middle and inferior constrictors—internal laryngeal nerve and superior 
laryngeal vessels (piercing thyrohyoid membrane). 

Below inferior constrictor: recurrent laryngeal nerve and inferior laryngeal vessels. 


The hyoid bone (27) lies at the level of C3 vertebra. 

The thyroid cartilage (26) lies at the level of C4 and C5 vertebrae. 
The cricoid cartilage (18 and 20) lies at the level of C6 vertebra (11). 
The isthmus of the thyroid gland (16) overlies tracheal rings 2-4 (17). 


When enlarged the lymphoid tissue of the pharyngeal tonsil (48) is known as the 
adenoids. 


The piriform recesses are often called the piriform fossae. 
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Tongue and floor of mouth 
Dissections of the tongue and surface features 
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Inferior 
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© deep dissection of the left half of the 
tongue, from the right 


B) the left half of the mouth with the 
tongue removed, from the right 


ic) the tongue from above, with the inlet 
(aditus) of the larynx 


In A and B left-sided structures are viewed 
from the right. In A much of the tongue 
musculature has been removed to show 
the lingual artery (15) dividing into its two 
tortuous main branches (the deep lingual 
and sublingual arteries, 4 and 9), and 
branches of the lingual and hypoglossal 
nerves (5 and 13). 
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With the whole tongue removed in B, the lingual nerve (5) is seen coming down from above to hook under the 
submandibular duct (6). Lower down, the lingual artery (15) and hypoglossal nerve (13) are separated by the 
(cut end of) hyoglossus (12); as viewed from its own side, the nerve runs superficial to the muscle and the artery 
deep to it (compare with page 160, A25 and 29). 


Looking down on the tongue in C, the V-shaped line of vallate papillae (47) lie just in front of the sulcus 
terminalis (46). The valleculae (16) are in front of the epiglottis (17), and behind it is the laryngeal inlet with a 
view (at a lower level) of the vestibular and vocal folds (41 and 40). For details of the larynx see pages 172-175. 
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Hard palate 

Vestibule of mouth 
Genioglossus (anterior part) 
Deep lingual artery 

Lingual nerve 
Submandibular duct 


Orifice of submandibular duct on sublingual papilla 


Sublingual gland 

Sublingual artery 

Geniohyoid 

Mylohyoid 

Hyoglossus 

Hypoglossal nerve 

Body of hyoid bone 

Lingual artery 

Vallecula 

Epiglottis 

Oral part of pharynx 

Soft palate 

Palatopharyngeal arch 

Tonsil 

Upper end of palatoglossal arch 
Medial pterygoid 

Upper border of body of edentulous mandible 
Cut edge of mucous membrane 
Mucous membrane overlying buccinator 
Lower end of stylohyoid ligament 
Middle constrictor of pharynx 
Greater horn of hyoid bone 

Vena comitans of hypoglossal nerve 
Stylohyoid 

Deep part of submandibular gland 
Facial artery 

Ascending palatine artery 

External palatine (paratonsillar) vein 
Styloglossus 

Posterior wall of pharynx 

Posterior wall of larynx 

Rima of glottis 

Vocal fold 

Vestibular fold 

Median glosso-epiglottic fold 
Lateral glosso-epiglottic fold 
Postsulcal part of dorsum of tongue 
Foramen caecum 

Sulcus terminalis 

Vallate papillae 

Fungiform papillae 

Presulcal part of dorsum of tongue 
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The sublingual gland (B8) lies beneath the mucous membrane of 
the floor of the mouth, contacting the sublingual fossa of the 
mandible (above the veyed ine—page 3, C23; age 15 


abel Aigcpilec 5 ae C23 
media a fois re (page 156, B52) with the lingual nerve 
and the submandibular duct intervening (B5 and 6) 


Up to 20 small sublingual ducts open separately in the floor of the 
mouth on the summit of the dane fold (page 156, B56), but 


some of them ie open instead into the submandibular duct 


(page 156, B48) 


orda tympani ingual 
and then to the 
ganglion (synapse) glands by 
For notes on the ene ese ene 340 Sena ee 
submandibular g' see page 157 
The foramen caecum (C45) marks the position of the upper end of 


the thyroglossal duct and the thyroid diverticulum, the embryonic 
outgrowth from which the thyroid gland develops. 
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tongues) are normal but may be associated called because of the irregular but normal 
with Heerfordt’s syndrome (parotid turnover of the papillae of the dorsum of 
sarcoiditis, dry mouth and facial palsy) the tongue giving the appearance of a map 


of the world 


© Deeply fissured tongues (also called scrotal e Geographic tongue (erythema migrans) is so 
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 F ] These white spots are normal but prominent sebaceous glands, often found in 
abundance in the buccal mucosa 


Mouth and salivary glands 
The roof and floor of the mouth and the salivary glands 
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© a transverse section of the left half of the head, from below 


© the floor of the mouth after removal of the tongue, from above 
@ the left parotid gland and the mandible, from the medial side 
© the right sublingual and submandibular glands and the mandible, from the medial side 
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forward between 


1. Dorsal root ganglion 

2 Dorsal root of second 
3 Ventral root cervical nerve 
4 Spinal root of accessory nerve 
5 Lateral mass of atlas 
6 Dens of axis 

7 Superior constrictor of pharynx 
8 Nasal part of pharynx 

9 Soft palate 

10 Hard palate 

11. Palatal raphe 

12 Alveolar process of maxilla 

13 Vestibule of mouth 

14 Labial glands 

15 Buccinator 

16 Facial artery 

17 Buccal fat pad 

18 Masseter 

19 Ramus of mandible 

20 Lingual nerve 

21 Inferior alveolar nerve 

22 Inferior alveolar artery 

23 Medial pterygoid 

24 Styloglossus 

25 Stylopharyngeus 

26 Glossopharyngeal nerve 
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side (23). 


from above. 


Internal carotid artery 
Hypoglossal nerve 

Superior cervical sympathetic 
ganglion 

Vertebral artery 

Transverse process of atlas 
Vagus nerve 

Internal jugular vein 
Stylohyoid ligament 
Stylohyoid 

Posterior auricular artery 
External carotid artery 
Retromandibular vein 
Parotid gland 

A zygomatic branch of facial 
nerve 

Posterior belly of digastric 
Accessory nerve (spinal part) 
Occipital artery 
Sternocleidomastoid 
Epiglottis 
Vallecula 
Geaatethon of hyoid bone 
Hyoglossus 

Geniohyoid 
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In A the section has passed through the alveolar process of the 
maxilla (12) and about halfway up the ramus of the mandible 
(19), at the level of the opening of the mandibular foramen 
containing the inferior alveolar nerve and artery (21 and 22). 
The lingual nerve (20) is outside the foramen and 1 cm in front 
of it. The parotid gland (39), C-shaped in horizontal section, 
clasps the ramus of the mandible (19), which has the masseter 
on its outer side (18), and the medial pterygoid on the inner 


In B the tongue has been removed so that the floor of the 
mouth (mylohyoid, 51, and geniohyoid, 50) can be viewed 


In C and D, isolated salivary glands (61, 73 and 70) have been 
laid in their proper positions in relation to the mandible. 
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Mylohyoid 

Genioglossus 

Edentulous body of mandible 
Frenulum of tongue 
Sublingual papilla 

Sublingual fold 

Sublingual gland 
Submandibular duct 
Condylar process of mandible 
Maxillary artery 
Parotid gland 

External carotid artery 
Great auricular nerve 
Posterior division 
Anterior division 
Ramus of mandible 
Accessory parotid gland 

Parotid duct 

Lower second molar tooth 
Sublingual gland 

Submandibular duct 

Mylohyoid line of body of mandible 
Bae pect aa of submandibular gland 
Facial artery 
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Mouth and palate in sections 
The inside of the mouth and adjacent structures 
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© the right half of the mouth, from the left 


8 ] transverse section of the right half of the roof 
of the mouth, from below 


@ the right half of the soft palate, from behind 
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To understand these rather complicated but instructive specimens, they may be considered to 
give different views of the medial pterygoid muscle (21) and adjacent structures. In A the right 
muscle is seen from the medial side, with parts of the skull removed to show the trigeminal 
ganglion (14) with the maxillary and mandibular nerves (2 and 12) branching from it. The 
pterygopalatine ganglion (4) is attached to the maxillary nerve (2), the otic ganglion (11) to the 
mandibular nerve (12), and the submandibular ganglion (40) to the lingual nerve (10). The 
asterisk (*) indicates the position of the lower third molar tooth. 


In B the transverse section is below the hard palate (62) and is viewed from below looking 
upwards. The right ramus of the mandible (60) has the medial pterygoid (21) on its medial side. 


The dissection in C is viewed from behind, looking forwards. On the right of the picture the 
posterior border of the right ramus of the mandible (60), with the medial pterygoid (21) on its 
medial side, has been exposed by removing most of the parotid gland (58); on the left is seen 
the posterior surface of the epiglottis (32). Stylohyoid (56) passes downwards and forwards to 
split round the digastric (23), with styloglossus (57) more anteriorly. The glossopharyngeal nerve 
(79) winds round stylopharyngeus (53). Palatopharyngeus (46) runs down from the palatine 
aponeurosis (80), with levator veli palatini (81) approaching the aponeurosis from above, lateral 
to the auditory tube (83). 


All the muscles of the palate 131 supplied the pharyngeal plexus, except tensor veli 
relat hicks sopetedibe ste pose or tee Toadial erpieed Grew nai 


Thee inser meine cats eet the greater and lesser and 
ui supplied by the nasopaiatine, palatine. 
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like structure near the upper pole of the tonsil is the intratonsillar cleft, and represents the 


A deep crypt- 
proximal end of the embryonic second pharyngeal pouch. 
The mucous membrane of the tonsil is supplied by the lesser palatine and glossopharyngeal nerves. 


The ings nenetat) oem enema y passing beneath the lower border of the superior 
constrictor (A42), and i below th the Hetil Nei below and behind thie third moter tooth 
(whose position is indicated by the asterisk in A), either in contact with the periosteum of the mandible 
or on the upper part of mylohyoid (as here, A38). 


10 Lingual nerve 
11 Otic ganglion 
12 Mandibular nerve 


Submandibular duct 
Submandibular ganglion 
Nerve to mylohyoid 
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1 Sphenoidal sinus 30 Stylohyoid ligament 59 Masseter 

2 Maxillary nerve 31 Middle constrictor of pharynx 60 Ramus of mandible 

3 Sphenopalatine foramen and artery 32 Epiglottis 61 Palatal glands 

4 Pterygopalatine ganglion 33 Vallecula 62 Hard palate 

5 Greater palatine nerve 34 Lingual artery 63 Vestibule of mouth 

6 Nerve of pterygoid canal Hyoglossus 64 Base of styloid process 

7 Tensor veli palatini Vena comitans of hypoglossal nerve 65 Intra-articular disc of 

8 Nerve to tensor veli palatini Geniohyoid temporomandibular joint 
9 Nerve to medial pterygoid Mylohyoid Lateral pterygoid 


Inferior alveolar artery 
Posterior part of submandibular gland 
Superior thyroid artery 


13 Greater petrosal nerve Superior constrictor of pharynx 70 Superior laryngeal artery 

14 Trigeminal ganglion Pterygomandibular raphe 71 Inferior constrictor of pharynx 
15 Internal carotid artery Buccinator 72 Lamina of thyroid cartilage 
16 Chorda tympani Pterygoid hamulus 73 Piriform recess 

17 Auriculotemporal nerve Palatopharyngeus 74 Aryepiglottic fold 

18 Middle meningeal artery Soft palate 75 Internal laryngeal nerve 

19 Maxillary artery Dens of axis 76 Thyrohyoid 

20 Inferior alveolar nerve Lateral mass of atlas 77 Thyrohyoid membrane 


21 Medial pterygoid Nasal part of pharynx 78 Greater horn of hyoid bone 

22 Occipital artery 51 Uvula 79 Glossopharyngeal nerve 

23 Posterior belly of digastric 52 Tonsil (upper end) 80 Palatine aponeurosis 

24 External carotid artery 53 Stylopharyngeus 81 Levator veli palatini 

25 Facial artery 54 Vagus nerve 82 Musculus uvulae 

26 Deep part of submandibular gland 55 Internal jugular vein 83 Cartilaginous part of auditory tube 
27 Tendon of digastric 56 Stylohyoid 84 Longus capitis 

28 Stylohyoid 57 Styloglossus 85 Posterior nasal aperture (choana) 
29 Hypoglossal nerve 58 Parotid gland 86 Nasal septum (vomer) 
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Pharynx external and internal surfaces of the pharynx 


Superior 
Superior 


Anterior > Posterior 


Posterior Anterior 


Inferior 
Inferior 


BY the right internal surface, 
from the left 


Palatopharyngeus (B71) (with salpingopharyngeus joining it, B72) passes downwards internal to 
the constrictor muscles. 


Stylopharyngeus (page 162, B11) passes downwards between the superior and middle constrictors 
(page 162, B32 and 30). 


Fibres from palatopharyngeus and stylopharyngeus reach the posterior border of the lamina of 
the thyroid cartilage (page 162, B38) and, together with the inferior constrictor, they act as 
elevators of the larynx during swallowing. 


fy All the muscles of the pharynx (page 151) are supplied by the pharyngeal plexus, except 
stylopharyngeus, which is supplied by the muscular branch of the glossopharyngeal nerve (A12). 
The lowest (cricopharyngeal) part of the inferior constrictor (A40) may receive an additional supply 
from the external laryngeal nerve (A339). 


Hyoglossus (A26) is a key landmark at the side of the tongue: 
A) the external surface, * passing superficial to it—lingual nerve (7), submandibular duct (21) and hypoglossal nerve (25). 
from the right * passing deep to its posterior border—glossopharyngeal nerve (12), stylohyoid ligament (27) and 


lingual artery (29). 


Mouth, palate and pharynx , 161 


In A the mandible, mastication muscles and great vessels have been removed. The superior constrictor (11) passes back 
from the pterygomandibular raphe (14), with the buccinator (16) running forwards from the raphe. The narrow origin 
of the middle constrictor (28) passes back from the angle between the stylohyoid ligament (27, whose upper end has 
been cut off) and the greater horn of the hyoid bone (30). The inferior constrictor (40) runs back from a broad origin 
from the thyroid cartilage behind the sternothyroid attachment (38) and from the side of the cricoid cartilage (42). 


In B the muscular layer of the right side of the pharynx has been exposed from the inside by removing the mucous 
membrane. Palatopharyngeus (71) is the innermost muscle. The glossopharyngeal nerve (84) runs down in the 
‘tonsillar bed’ between palatoglossus (86) in front and the upper anterior part of palatopharyngeus (71) behind. 
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Roots of auriculotemporal nerve 
Middle meningeal artery 
Mandibular nerve 

Lateral pterygoid plate 
Maxillary artery entering 
pterygomaxillary fissure 
Chorda tympani 

Lingual nerve 

Tensor veli palatini 

Levator veli palatini 
Pharyngobasilar fascia 
Superior constrictor of pharynx and 
ascending palatine artery 
Stylopharyngeus and glossopharyngeal 
nerve 

Styloglossus 
Pterygomandibular raphe 
Parotid duct 

Buccinator 

Molar glands 

Facial artery 

Mucoperiosteum of mandible 
Sublingual gland 
Submandibular duct 
Geniohyoid 

Mylohyoid 

Nerve to geniohyoid 
Hypoglossal nerve 

Hyoglossus 

Stylohyoid ligament 

Middle constrictor of pharynx 


Stages of swallowing 


Lingual artery 

Greater horn of hyoid bone 
internal laryngeal nerve 
Superior horn of thyroid cartilage 
Thyrohyoid membrane 

Body of hyoid bone 
Thyrohyoid 

Superior belly of omohyoid 
Sternohyoid 

Sternothyroid 

External laryngeal nerve 
Inferior constrictor of pharynx 
Cricothyroid 

Arch of cricoid cartilage 
Cricotracheal ligament 
Trachea 

Recurrent laryngeal nerve 
Inferior laryngeal artery 
Inferior thyroid artery 

Middle cervical sympathetic ganglion 
Vagus nerve 

Scalenus anterior 

Ventral ramus of fourth cervical nerve 
Sympathetic trunk 

Ascending pharyngeal artery 
Superior laryngeal nerve 
Superior root of ansa cervicalis 
Occipital artery 

Transverse process of atlas 
Accessory nerve (spinal part) 
Posterior auricular artery 
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61 


Internal jugular vein 

Stylohyoid 

Styloid process 

Longus capitis 

Sphenoidal sinus 

Vomer (posterior part of nasal 
septum) 

Tensor veli palatini 

Cartilaginous part of auditory tube 
Levator veli palatini 

Soft palate 

Uvula 

Palatopharyngeus 
Salpingopharyngeus 

Superior constrictor 

Longus capitis 

Attachment of pharyngeal raphe to 
pharyngeal tubercle 

Middle constrictor 

Inferior constrictor 

Piriform recess 

Lamina of cricoid cartilage 
Epiglottis 

Pharyngeal wall overlying superior 
horn of thyroid cartilage 

Greater horn of hyoid bone 
Stylohyoid ligament 
Glossopharyngeal nerve 

Postsulcal part of dorsum of tongue 
Palatoglossus 


Stages of swallowing 


Voluntary 
Bolus in mouth 


Airway protection 


Airway patent 

Pillars of fauces contracted over 

posterior surface of tongue 
Muscles: palatoglossus, 


1) Posterior part of tongue 
moves upwards and backwards 
Muscles: mylohyoid, styloglossus Muscles: tensor veli palatini, levator veli palatini 
2) Pillars of fauces contract behind bolus Passavent’s ridge, 


Involuntary 1) Larynx closed by elevation 


b) pape irayeed ise behind posterior part of tongue and epiglottis 
towa opharangeus 
oesophagus 


| 
Nasopharynx closed 
Soft palate tensed and raised 


Involuntary 
a) Bolus passes into 
oropharynx 


Cc) stages of swallowing 


—— —— 
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Pharynx posterior surface of the pharynx 


A) Superior Superior 


Left alle Right Lateral = ==> Medial 
(left) | 


Inferior Inferior 


© the left half 


A] the whole pharynx 


Mouth, palate and pharynx Y 163 | 


In A the skull has been sectioned coronally at the level of the pharyngeal tubercle (1). On the right, part of the 
internal carotid artery (4) has been removed to show the pharyngeal branches (12 and 13) of the glossopharyngeal 
and vagus nerves that make up the pharyngeal plexus. The pharyngeal venous plexus (33) is particularly prominent 
on the right. 


In B removal of the pharyngobasilar fascia seen in A (2) reveals parts of the levator and tensor veli palatini (34 and 
35), and with removal of parts of the middle and inferior constrictors (30 and 27), fibres of stylopharyngeus (11) can 
be traced down to the posterior border of the lamina of the thyroid cartilage (38). 


aps i aly a eg pret thal el terl santas tea 6005) He a cla lS 
hence the importance of the inferior constrictor as an elevator of the larynx (see page 173). 


The pharyngobasilar fascia (A2) is the thickened submucosa of the pharynx that extends 
between the upper border of the superior constrictor and the base of the skull. 


The buccopharyngeal fascia (which is very much thinner than the pharyngobasilar fascia and 
must not be confused with it) lies on the external surface of the pharyngeal constrictors and is 
continuous anteriorly over the outer surface of the buccinator. It is really nothing more than 
the epimysium on the surface of the muscles. 


Some of the ees se denin DUR CL ee 

160, B73 and 71) form a muscular band aN ee eee oes 8 ares awe 
Passavant’s posterior pharyngeal wall. With accompanying elevation of the soft 
ct pop adage niaag anbeawegtien din bard coe SS hawt rat Partie 


rest or in 


iis pis nae ancy during the act of swallowing; it is not seen in the living pharynx at 


Tha SHUR aad auc ald dean area Comme cet 


middle constrictor (A29). 
The pharyngeal plexus of 
andiuace nerds hi2 ana 4s.) The glossoph 


nerves is formed by the pharyngeal branches of the glossopharyngeal 


bei lclat Ida gy 
fibres. 


component is motor to the pharynx and palate as well as containing afferent 


peed i nerve pai 
No 


dutectable imotor disabaity, 5 She nee SUC eS EY oe eae 
* Loss of taste from the posterior one-third of the tongue, with anaesthesia in 


and in part of the pharyngeal mucous membrane. 


Vagus and cranial 


° Pacalyais of tha sok paleae on thee nfvarsad aida (hw palats fe ubad Soosseth the Unsitectad 


side on saying ‘Ah’). 


. Seana of ole chs to paronen ot aestaeet games 


cg veelng crys Mbps 
* Paralysis 


paralysis: 
of sternocleidomastoid and trapezius. 


lossal nerve paralysis: 


Hypog : 
* Paralysis of the tongue on the affected side (with deviation towards the affected side on 
protrusion, due to the unapposed action of the intact side). 


1 Attachment of pharyngeal raphe to 
pharyngeal tubercle of base of skull 
Pharyngobasilar fascia 

Ascending pharyngeal artery 

Internal carotid artery 

Vagus nerve 

Glossopharyngeal nerve 

Accessory nerve 

Hypoglossal nerve 

Inferior ganglion of vagus nerve 
Posterior meningeal artery 
Stylopharyngeus 

Pharyngeal branch of glossopharyngeal nerve 
Pharyngeal branch of vagus nerve 

Vagal branch to carotid body 

Superior laryngeal branch of vagus nerve 
Carotid sinus 

Tip of greater horn of hyoid bone 
Internal laryngeal nerve 

Superior thyroid artery 
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External laryngeal nerve 

21 Common carotid artery 
Internal jugular vein 

Lateral lobe of thyroid gland 
Cricopharyngeal part eae 
Thyropharyngeal part of inferior constrictor 
Sympathetic trunk 

Upper border of inferior constrictor 

Superior cervical sympathetic ganglion 

Middle constrictor 

Upper border of middle constrictor 

31 Superior constrictor 

Upper border of superior constrictor 
Pharyngeal veins 

Levator veli palatini 

Tensor veli palatini 

Ascending palatine artery 

Medial pterygoid 

Posterior border of lamina of thyroid cartilage 
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Ear Components of the ear 


Superior 
Posterior Anterior 


Inferior 


y | 
‘ Superior 
a 


Posterior Anterior 


DD) @ Inferior 


Superior 


Posterior Anterior 


Inferior 


Posterior 


Superior 


Inferior 


Anterior 


Anterior 


Superior 


Inferior 


Posterior 


A, B and C show the surface features and cartilaginous 
framework of the auricle (pinna). 


The external, middle and internal ear 


right auricle, from the right 
o 7 7 In D part of the right mastoid process of a dried skull 


has been chipped away to open up the mastoid air cells 
(34) and the semicircular canals (27-29). 


8 ] right auricular cartilage, from the right 


© right auricular cartilage, from the left 
In E a deeper dissection of the area in D shows how 


near the sigmoid sinus (44) lies to the deepest mastoid 
air cells. The canal for the facial nerve (40) has been 
opened up where the chorda tympani branch (38) takes 
a recurrent course to pass through the mucous 
membrane of the tympanic membrane (39). 


F and G are sections through the middle ear and 
adjacent parts of the temporal bone, showing the 
lateral (F) and medial (G) walls of the middle ear cavity. 
The narrow black bristle (unlabelled, below 46 and 47) 
indicates the course of the chorda tympani under the 
mucous membrane of the tympanic membrane (39). 


In H the cartilaginous part of the auditory tube (65 and 
66) has been dissected away from surrounding tissues 
but with the tubal opening (67) into the nasopharynx 
left intact. 


The diagram (J) shows the parts of the right ear as seen 


© dissection through the right mastoid process, from 
the right 


re) similar to D but deeper, from the right and behind 
FY section through the right middle ear, from the left 
rc} section through the right middle ear, from the right 
rH left auditory tube, from the right (enlarged) 

Oo diagram of parts of the ear 


from the front, with the external meatus and middle 


ear in coronal section. 


The lobule of the ear (A14), the part most often pierced for wearing earrings, is composed of dense fibrous tissue, not cartilage. 


Teen arcs OF Ee Unita AA A see te mate See Came nA D and J, 31), at the medial end of which lies the 
ee eae external ear from the middle 


vi hele art 


The middle ear (tympanic cavity, 370) 


(natlntg tncureet ceagas cour fusacan ox 
H52, nin ee era ee 


The epitympanic recess (F48) is the part of the: 
ths heodof thee inalioos on 


‘vith the 


mnt i tars 


antrum (0) which san enlarged mast a cel (30, 


vards above the level of the tympanic men 
se pei pe sppbengec retin 


1 Helix 26 Ponticulus 51 Stylomastoid foramen 
2 Scaphoid fossa 27 Anterior 52 Semicanal for auditory tube 
3 Upper crus of antihelix 28 Lateral semicircular canal 53 Semicanal for tensor tympani 
4 Lower crus of antihelix 29 Posterior 54 Arcuate eminence (overlying anterior 
5S Triangular fossa 30 Canal for facial nerve semicircular canal) 
6 Crus of helix 31 External acoustic meatus 55 Oval window (fenestra vestibuli), with 
7 Cymba conchae 32 Tympanic part of temporal bone stapes in J 
8 Concha 33 Postglenoid tubercle 56 Promontory 
9 Cavum conchae 34 Mastoid air cells 57 Trochleariform (cochleariform) process 
10 External acoustic meatus 35 Mastoid foramen 58 Position of opening of auditory tube 
11 Tragus 36 Dura mater of middle cranial fossa 59 Carotid canal 
12 Intertragic notch 37 Head of malleus in epitympanic recess 60 Jugular bulb 
13 Antitragus 38 Chorda tympani 61 Round window (fenestra cochleae) 
14 Lobule 39 Tympanic membrane 62 Incudostapedial joint 
15 Antihelix 40 Facial nerve 63 Handle of malleus 
16 Position of auricular tubercle (if present) 41 Sheath of styloid process 64 Tendon of tensor tympani and 57 
17 Spine of helix 42 Styloid process 65 Medial lamina } of cartilaginous part 
18 Terminal notch 43 Occipital condyle 66 Lateral lamina | of auditory tube 
19 Tail of helix 44 Dura mater of sigmoid sinus 67 Opening of auditory tube 
20 Antitragohelicine meatus 45 Tegmen tympani 68 inferior nasal concha 
21 Cartilage of external acoustic meatus 46 Incudomallear joint 69 Soft palate 
22 Scaphoid eminence 47 Body of incus 70 Middle ear (tympanic cavity) 
23 Triangular eminence 48 Epitympanic recess 71 + Vestibule 
24 Transverse antihelicine groove 49 Aditus to mastoid antrum 72 Cochlea 
25 Conchal eminence 50 Mastoid antrum 
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amit 


Posterior Transverse 


sections through 
ed Medial the ear, and the 
auditory ossicles 


} oi : Anterior A) Ms Sinsitine 
: 4 surface of a 
section 
through the 
we ' left ear, from 
&. above 
a r B the upper 
surface of the 
same section, 
f from below 


‘ } 

o | coy the central 
‘ | area of B, 

enlarged 


'D) the upper 
surface of a 
section 
through the 
right ear 
(enlarged), at 
a slightly 
lower level 
than the 
section in B 


Ge the right 
auditory 
ossicles, 
disarticulated 
and enlarged 


@ diagram of 
the osseous 


oe 2 R. - g Ae labyrinth 
Posterior 'D. Posterior Gc) diagram of 
cs Lateral ; Lateral the 
(left) pag Medial | (right) membranous 
labyrinth 


Anterior Anterior 


Vestibule Cochlear canal 


Semicircular canals: (cochlea) 


anterior 
lateral 
posterior 


Round window Promontory Oval window 


Sigmoid sinus 

Mastoid air cells 

External acoustic meatus 
intra-articular disc of temporomandibular 
joint 

Superficial temporal artery 

Zygomatic arch 

Temporalis 

Maxillary artery 

Maxillary sinus 

10 Pterygopalatine fossa 

11 Sphenoidal sinus 

12 Cavernous sinus 

13 Semicanal with tensor tympani 

14 Internal carotid artery in carotid canal 
15 Opening of auditory tube 

16 Cavity of middle ear 

17 Tympanic membrane 
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The section in A is viewed looking down to the neck, 
and in B looking up to the top of the head; the sections 
were produced by the same saw cut and have been 
separated like opening a book, with the spine of the 
book in the centre at the auricle of the external ear. The 
section has passed through the external acoustic 
meatus (3), the middle ear cavity (16) and the horizontal 
part of the internal carotid artery within the carotid 


canal (14). 


The enlargement of B in C shows the vestibular and 
cochlear parts of the vestibulocochlear nerve (24 and 
25) in the internal acoustic meatus, coils of the cochlea 
(18), and the tendon of tensor tympani (28) bridging the 
tympanic cavity (16) to become attached to the handle 
of the malleus (39). The auditory tube (15) opens into 


the front of the cavity. 


D is a similar section to C but at a slightly lower level, 
showing the stapedius muscle (32) emerging from the 
pyramid (31) to join the stapes (33). Much of the ae 
posterior semicircular canal (22) has been opened up. na 


E is an enlarged view of the three disarticulated 


auditory ossicles. 


From the diagrams F and G it can be visualised that the 
semicircular ducts lie within the semicircular canals, the 
cochlear duct within the cochlear canal (cochlea), and 
the utricle and saccule within the vestibule. 


Semicircular ducts: 
anterior 
lateral 


G 


Endolymphatic duct and sac 


Cochlea 

Floor of internal acoustic meatus 
Promontory 

Facial nerve 

Posterior semicircular canal 

Vestibular part of osseous labyrinth 
Vestibular part | of vestibulo-cochlear nerve 
Cochlear part ! ijn internal acoustic meatus 
Labyrinthine artery 

Internal carotid artery in foramen lacerum 
Tendon of tensor tympani and 
trochleariform (cochleariform) process 
Chorda tympani 

Long limb of incus 

Pyramid 

Stapedius 

Stapes 

Osseous spiral lamina 


ran 


consisting of 


lateral semicircular 
canal for facial nerve (page 164, G30); 


t mastoid 
pyramid (with stapedius emerging, 
Pca fossa for incus (page 164, 


Basilar membrane 
Scala tympani 

Scala vestibuli 
Modiolus 

Handle of malleus 
Incudostapedial joint 
Head 

Neck 

Anterior process 
Lateral process 
Handle 


of malleus 


Body 

Short limb 

Long limb 
Lenticular process 
Head 

Posterior limb 
Anterior limb 
Base (footplate) 


| of incus 


of stapes 


hes of the walls of the middle ear: 
Lateral wall—tympanic membrane (page 164, F39); part of the 
petro-tympanic fissure (page 48, D42); anterior and posterior 
canaliculi for the chorda tympani (page 164, F, at either end of 


bristle). 
Medial wall (from above downwards)—prominence due to 
canal (page 164, G28); prominence due to 


(A20 and 


above and promontory, and round 
justacotinae, baat ten Gni)iigion and bobind 


(part of petrous part of temporal bone 


Roof—tegmen tympani 
(page 164, F45 and page 48, C32). 
Floor—above superior 


bulb of internal jugular vein in jugular 


eee ae ae er eee Smpersc branch of 


Recac wale calced conel (pac 
Anterior wall—carotid (page 164, G59) with (laterally) 
of semicanals for tensor tympani and auditory tube 


antrum (page 164, F49); 
C31 and 32) in front of 


consists of the osseous (bony) labyrinth and the 


The osseous labyrinth is a space within the temporal bone 


m front to back) the cochlea (sometimes called 


the cochlear canal), the: eae and the semicircular canals. 


The membranous le 
consists of the 


the semicircu 


Cochlear duct 


probes Suet (withi 
saccule sl the pestle and the semicircular ducts (within 


is inside the bony labyrinth and 
in the cochlea), the utricle and 


The cochlea is spiral-shaped, like a snail shell. 
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internal structure Il 


Head of malleus Tegmen tympani 
TA) Anterior semicircular canal 


Facial nerve and 
vestibulocochlear nerve 
within the internal 
acoustic meatus 


Stapes 
Tympanic membrane 
Tensor tympani 


Internal carotid artery 


External 
acoustic 
meatus 


Mastoid 


miner Facial nerve Auditory tube 
Styloid process Cavity of middle ear 
Superior 
Lateral (right) Medial 


Inferior TA) © © 


Superior 


Inferior 


Medial 


Tympanic membrane 


eo Superior 


Posterior Anterior 


Inferior 


Coronal sections through the ear, and the auditory 
ossicles 


A] diagram of a coronal section through the right ear, 
from the front 


8 ] coronal section through the left ear, from behind 

@ coronal section through the right ear, from the front 
© coronal section through the right ear, from the front 
@ endoscopic view of adult right tympanic membrane, 


with descriptive diagram 
1 Head 16 External acoustic meatus 
2 Handle of malleus 17 Cavity of middle ear 
3 Body 18 Tendon of tensor tympani 
4 Long limb of incus 19 Head of mandible 
5 Stapes 20 Auricular cartilage 
6 Tegmen tympani 21 Parotid gland 
7 Anterior semicircular canal 22 Internal jugular vein 
8 Facial nerve and vestibulocochlear nerve 23 Glossopharyngeal nerve, vagus nerve and 
within the internal acoustic meatus accessory nerve entering the jugular foramen 
9 Tympanic membrane 24 Trigeminal nerve 
10 Tensor tympani 25 Oculomotor nerve 
11. Internal carotid artery 26 Occipital condyle 
12 Auditory tube 27 Temporalis 
13 Styloid process 28 Atlas (first cervical vertebra) 
14 Facial nerve 29 Cochlea 
15 Mastoid process 30 Promontory of middle ear 
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Larynx Hyoid bone and laryngeal cartilages 


Posterior Superior 
+ 4 
Right <> ==> Left Left > Right 
v v 
Anterior Inferior 
Superior Superior 


Right © | > Left Anterior © | => Posterior 


Inferior Inferior 


Superior Superior 


iD 4 
Left + > Right Left <= > Right 
4 ¢ 
Inferior Inferior 
: 
Superior Superior 
4 “ 
Anterior > Posterior Left < > Right 
v v 
Inferior Inferior 


The hyoid bone and the cartilages of the larynx 


A] the hyoid bone, from above and in front, with 
attachments 


© the hyoid bone, from behind, with attachments 
© the thyroid cartilage, from the front 


© the thyroid cartilage, from the left, with 
attachments 


@ the thyroid cartilage, from behind, with 
attachments 


@ the cricoid and arytenoid cartilages, from behind, 
with attachments 


Gc] the cricoid and arytenoid cartilages, from the left, 
with attachments 


rH] the epiglottic cartilage, from behind 


On the hyoid bone and laryngeal cartilages, 
attachments (unless central) have been shown for 
simplicity on one side only, though they are of course 
bilateral. 


Greater horn 
Lesser horn} of hyoid bone 
Body 

Stylohyoid ligament 
Genioglossus 

Geniohyoid 

Mylohyoid 

Sternohyoid 

Omohyoid 

10 Stylohyoid 

11 Hyoglossus 

12 Middle constrictor 

13 Thyrohyoid 

14 Thyrohyoid membrane 

15 Hyoepiglottic ligament 

16 Bursa 

17 Chondroglossus 
18 Superior horn 
19 Lamina 

20 Inferior horn 
21 Thyroid notch 
22 Laryngeal prominence (Adam’‘s apple) 
- pi he " } tubercle of thyroid cartilage 
25 Oblique line 
26 Inferior constrictor 
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of thyroid cartilage 


The tio Bones nok Haat pies £F tie 
and membranes, 


37 
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scape ena 
consists of a body (A3) with greater and 
feser horns on eachade (At and 2). 


s of two laminae (C19) united at the 


Sternothyroid 

Thyrohyoid 

Cricothyroid 

Thyro-epiglottic ligament 
Thyro-epiglottic muscle 
Thyro-arytenoid 

Vocal ligament 

Conus elasticus 

Stylopharyngeus and palatopharyngeus 
Apex 

Muscular process 
Articular surface 
Vocal process 
Transverse arytenoid 

Oblique arytenoid 

Posterior crico-arytenoid 

Corniculate cartilage 

Cuneiform cartilage 

Lamina of cricoid cartilage 

Articular surface for arytenoid cartilage 

Tendon of oesophagus 

Articular surface for inferior horn of thyroid cartilage 
Arch of cricoid cartilage 

Lateral crico-arytenoid 

Cricothyroid ligament 

Quadrangular membrane 


of arytenoid cartilage 
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Larynx and pharynx the /arynx with the pharynx, hyoid bone and trachea 


A] from the right, with the cervical vertebral column © in a neck dissection, from the right 
removed 


B as in A, after removal of the thyroid gland and part 
of the inferior constrictor 


6 from the front and the right, after removal of 
muscles 


Ce Superior 
4 


Posterior <=> ==> Anterior 


v 


Inferior 


Superior 


© 


Posterior =r => Anterior 


+ 


Inferior 


8 


Superior 
Posterior “7 => Anterior 


Inferior 


In the side view in A the lateral lobe of the thyroid gland 
(20) has been displaced backwards to show the part of the 
origin of the inferior constrictor (17) that arises from the 
tendinous band (18) over cricothyroid (19). The lingual 
artery (1) lies just above the tip of the greater horn of the 
hyoid bone (2) and then passes deep to the posterior 
border of hyoglossus (3). The internal laryngeal nerve (30) 
runs just below the tip of the hyoid and pierces the 
thyrohyoid membrane (29) with the superior laryngeal 
branch (28) of the superior thyroid artery (27), behind 
which runs the external laryngeal nerve (16). Much of 
thyrohyoid (12) has been removed to show part of the 
origin of the inferior constrictor (17) from the lamina of the 
thyroid cartilage (13). 


Guepieore ct the larynx: 
paired—thyroid, cri 
. $f ste ee aoe ce cuneiform 


Joints of the larynx: cricothyroid (B and C, 34), crico-a 
ipl Sei Ss ell £44), 


174, D37), whose upper 
fold (page 174, A3) and lower 
the vestiblr ‘nepetipgro bathing Geese 


cat eral on iinet arghingl pAb srpety riety 
Be ec notes on page 7S 


The extrinsic muscles of the larynx (those connecting it to 
structures) can be divided into elevators and 
directly attached to the thyroid and cricoid 


cartilages and which raise the larynx, e.g. during swallowing, and 
those that return it to the normal position: 
Elevators: inferior 


ta 
thyrohyoid (page 106, 89) 


Depressors: pice ay (page 106, B48)—attached to thyroid 
cai 
upper oesophageal attachment (page 170, F47)—to 
cricoid cartilage 


elastic recoil of trachea 


The intrinsic muscles of the larynx move the vocal folds and alter the 
shape of the laryngeal inlet, and can be classified according to their 
main effects on the folds or the laryngeal inlet; i.e. they alter tie 


Lingual artery 

Tip of greater horn of hyoid bone 
Hyoglossus 

Hypoglossal nerve 
Suprahyoid artery 

Nerve to thyrohyoid 
Tendon of digastric 
Digastric sling 

Body of hyoid bone 

10 Sternohyoid 

11 Superior belly of omohyoid 
12 Thyrohyoid 

13 Lamina of thyroid cartilage 
14 Laryngeal prominence 

15 Sternothyroid 

16 External laryngeal nerve 
17 Inferior constrictor 

18 Tendinous band 

19 Cricothyroid (straight part) 
20 Lateral lobe of thyroid gland 
21 Trachea 

22 Inferior laryngeal artery 
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In B with the thyroid gland taken away, the lowest 
(cricopharyngeus) part of the inferior constrictor has been 
removed to show the recurrent laryngeal nerve (23) passing 
up behind the cricothyroid joint (34). 


In C all muscles, vessels and nerves have been removed to 
display the thyrohyoid membrane (29), the cricothyroid 
membrane (38 and 39), and the cricotracheal ligament (40) 
attached to the first tracheal ring (41, which is here 
unusually broad). 


In D most of the internal jugular vein (43) has been 
removed and the common carotid artery (44) has been 
displaced backwards to show the inferior thyroid artery (25) 
and recurrent laryngeal nerve (23). 


ge lee gap between the vocal folds of 
sat ling a as 
Santali tht 


The vocalis of the thyro-arytenoid tighten segments of the 
Noes fold (onion tenes Rg eee 


The thyro-epiglottic, aryepiglottic and oblique arytenoid muscles 
constrict the inlet; their relaxation restores the normal shape. 


Caseoetoyrode (2 9.502 21) se ony Bee ae tty ee ce of the 
larynx; it is easily seen on the outside of the larynx in dissections of 
tha trays or ths neck ts on bags ICAO The other intrinsic 
muscles are all inside the larynx and are only seen when the larynx 
itself is dissected (page 174). 


The intrinsic muscles of the larynx are all supplied by the recurrent 
laryngeal nerve (A and B, 23) except for supplied by the 
external laryngeal nerve (A and B, 16). 


above the level of the vocal 


larynx 
folds is supplied by the internal laryngeal nerve (A30), and below the 
ry eva em Peta recurrent laryngeal nerve (A and B, 23). 


oe nerve (A30) first enters the 
a oth iler a 
sea nto the ny 


23 Recurrent laryngeal nerve 

24 Oesophagus 

25 Inferior thyroid artery 

26 Posterior pharyngeal wall 

27 Superior thyroid artery 

28 Superior laryngeal artery 

29 Thyrohyoid membrane 

30 Internal laryngeal nerve 

31 Cricothyroid (oblique part) 

32 Arch of cricoid cartilage 

33 Inferior horn of thyroid cartilage 

34 Cricothyroid joint 

35 Epiglottis 

36 Lesser horn of hyoid bone 

37 Aperture for internal laryngeal nerve and superior laryngeal artery 
38 Conus elasticus (central part of cricothyroid ligament) 
39 Cricothyroid ligament (lateral part, cricovocal membrane) 
40 Cricotracheal ligament 

41 First tracheal ring (unusually large) 

42 Middle constrictor 

43 Internal jugular vein 

44 Common carotid artery 


_ . a? - x 
_ — 


174 Nose, oral region, ear and larynx 


La rynx internal structure The muscles, ligaments, membranes 
and joints 


A) muscles, from behind 


B muscles, from the left, after 
transecting the thyroid lamina 
and turning it forwards 


© 


Superior 


Superior 4 
4 Superior 
A Anterior > Posterior 
Left + > Right # v 
| Anterior <= => Posterior 
v Inferior 
4 
Inferior 
Inferior 


ae Superior 
ft 
<i» | 
Anterior | Posterior Left <= ==> Right 
Inferior 
Inferior 


In A mucous membrane has been removed to show the most 
important of all laryngeal muscles, the posterior crico-arytenoid 
(7)—the on bo ia irs a eleh ode a 
arg ede Helos rate 6), whose fibres continue 
into the aryepiglottic fold (3) as the aryepiglottic muscles (B17). 


In B most of the thyroid lamina (13) has been displaced forwards, 
revealing one above the other the lateral crico-arytenoid, thyro- 
arytenoid and thyro-epiglottic muscles (21, 20 and 18) (with some of 
the occasional pseb fibres that constitute the superior thyro- 
arytenoid, 19), The recurrent laryngeal nerve is seen passing up 
behind the (dislocated) cricothyroid joint (11). 


In C removal of some mucous membrane below the vocal fold, 
formed by the vocal ligament (32) at the front and the vocal process 
of the arytenoid cartilage (30) at the back, shows the medial surface 
of the right thyro-arytenoid (20), whose fibres form the 
vocalis muscle (31). The vestibular fold is at a higher level. 

In D with all muscles and most of the left lamina of the thyroid 
cartilage removed, the left vocal ligament (32) is seen to be the 
upper margin of the cricovocal membrane (41). The vestibular fold 
(28) is the lower margin of the quadrangular membrane (37). 


In E the capsules of the cricothyroid and crico-arytenoid joints (11 
wid #2) has Daas vecioved. This specimen is somewhat asymmetric. 


bind sy bred F, produced by a radiographic method 

thin ‘slice’ of tissue to be visualised, illustrates the vestibular and 
vocal folds (28 ond Soh nx fing cubyect cating phonation: wa the 
vocal folds (32) approximated. 


The central (anterior) of the cricothyroid ligament is often 
known asthe conus elastics (43) 


The upper (free) margin of the cricovocal membrane is thickened to 
form the vocal ligament (D32). It is attached at the front to the 
lamina of the thyroid cartilage adjacent to the midline, and at the 
back to the vocal process of the arytenoid cartilage, Covered by 
mucous membrane, the vocal ligament and vocal process together 
form the vocal fold or vocal cord (C30 and 32). 

The lower margin of the cricothyroid ligament is not free but 
attached to the upper border of the lamina and arch of the cricoid 
cartilage (D8 and 24). 

The surface marking of the vocal fold is at a level midway between 
the laryngeal prominence and lower border of the thyroid cartilage 


rc) the vocal folds of the right half, in a midline 
sagittal section 


© membranes, from the left, after resecting 


a very thin sheet of connective tissue 


emphasis, passes 
of the arytenoid cartilage (which is a selatiats 

short) to the lateral alte of the epiglottic cartilage 

relatively long). The membrane is thus an irregular aaictetat in 

shape and not rectangular. 

The upper (free) margin of the quadrangular membrane is covered 

by mucous membrane to form the aryepiglottic fold (A3). 


The lower (free) digit of bg nose nl at membrane is covered by 
mucous membrane to the vestibular fold (C28), also called the 
false vocal fold. 


The slit-like space between the vestibular and vocal folds is the 
ee ee ce 


The posterior crico-arytenoid (A7) is commonly accepted as the only 
muscle that can abduct the vocal folds, i.e. it opens the glottis. 

The lateral epee aed (B21) and the transverse and oblique 
arytenoids (A5 and 6) adduct the vocal folds (close the glottis). 


172, A19; 1 nd 
elsamndaibieighag: ibe epee 1m men) lengthens ts may 


In an incomplete recurrent laryngeal nerve lesion (e.g. partial 
transection), the affected vocal fold takes up an adducted position 
(lo anion: vitichi Fave nik vet Benn adaquanely expinines).& Bilateral 
incomplete lesions are thus liable to cause ratory embarrassment 
ee eee folds. 


 anamiit nas nerve lesions there may be no detectable 

there is any, there is some hoarseness of the voice due 

$y lows ok Renaion ose ctacied vacu toh torn paralysed 

cricothyroid; the fold may lie at a slightly lower level than that of the 

ees re Uae ese aren) Ceeapeiees ue <> Copenropey of 
the opposite cricothyroid, but with some residual loss of production 

of higher frequencies (as in the higher notes in singing). 


rE) joints, from behind 
ee tomogram during phonation 


most of the left thyroid lamina 
1. Epiglottis 17 Aryepiglottic muscle 31 Vocalis part of thyro-arytenoid 
2 Vestibule 18 Thyro-epiglottic muscle 32 Vocal ligament (anterior part of vocal fold) 
3 Aryepiglottic fold 19 Superior thyro-arytenoid 33 Thyro-epiglottic ligament 
4 Piriform recess 20 Thyro-arytenoid 34 Body of hyoid bone 
5 Transverse arytenoid 21 Lateral crico-arytenoid 35 Hyo-epiglottic ligament 
6 Oblique arytenoid 22 First tracheal ring 36 Thyrohyoid membrane 
7 Posterior crico-arytenoid 23 Cricotracheal ligament 37 Quadrangular membrane 
8 Lamina of cricoid cartilage 24 Arch of cricoid cartilage 38 Cuneiform cartilage 
9 Site of attachment of oesophageal tendon 25 Cricothyroid 39 Corniculate cartilage 
10 Recurrent laryngeal nerve 26 Internal laryngeal nerve 40 Muscular process of arytenoid cartilage 
11 Cricothyroid joint 27 Mucous membrane overlying 41 Cricovocal membrane 
12 Inferior horn quadrangular membrane 42 Crico-arytenoid joint 
13 Lamina } of thyroid cartilage 28 Vestibular fold 43 Conus elasticus 
14 Superior horn 29 Ventricle of larynx 44 Arytenocorniculate joint 
15 Greater horn of hyoid bone 30 Vocal process of arytenoid cartilage 45 Trachea 
16 Vallecula (posterior part of vocal fold) 


Cranial cavity 


and brain 


Cranial cavity 
Sagittal section 
Cranial vault, meninges and brain 
Brain and meninges 
Dura mater and cranial nerves 
Dura mater 
Cranial fossae 
Cranial nerves and their connections 
Cranial fossae, cavernous sinus 
and trigeminal nerve 
Cranial cavity, brain and cranial nerves 


Brain 

Brain and meninges 

Cerebral hemispheres and cerebellum 
Cerebral veins 

Cerebral hemispheres 


178 
178 
180 
182 
184 
186 
188 
190 


192 
194 


200 
200 
202 
204 
206 


Blood supply of the cerebral cortex 
Brain and brainstem in sagittal section 
Medial surface of the hemispheres 
and cerebral arteries 
Base of the brain 
Arteries of the base of the brain and brainstem 
Brainstem, cranial nerves and 
geniculate bodies 
Ventricles of the brain 
Internal capsule and basal nuclei 
Hemispheres and brainstem in coronal section 
Cerebellum and brainstem 
Cerebellum, brainstem and spinal cord 


Cervical vertebral column and 
suboccipital region 


208 
210 


212 
214 
216 


218 
220 
222 
224 
226 
228 


230 


ED Cranial cavity and brain 


Cranial cavity 


Superior 


Cranial cavity 


The cranial cavity, brain and meninges, 
in a paramedian sagittal section 


passes, to become the spinal cord (30) at the level of the 
atlas (43 and 29). The basilar artery (47) passes up in front 
of the pons (25) with the posterior cerebral artery (54) 
arising at the upper end. The third ventricle (9) 
communicates with the fourth ventricle (23) via the 
aqueduct of the midbrain (11), and the pineal body (14) at 
the back of the third ventricle projects over the superior 
colliculus of the midbrain (13). (Details of the mouth and 
pharynx in this specimen are given on page 150.) 


The section is slightly to the left of the midline so that 
the dens of the axis (35) and spinal cord (30) have 
escaped being cut. The vault of the skull (1) is thicker 
than usual. The superior sagittal and straight sinuses 
have been opened up (2 and 17). The corpus callosum (5) 
lies below the falx cerebri (4), and the cerebellum (22) is 
below and in front of the tentorium cerebelli (18). The 
tonsil of the cerebellum (63) is just above the foramen 
magnum (21), through which the medulla oblongata (26) 


1 Vault of skull 34 Body of axis 
2 Superior sagittal sinus 35 Dens of axis (left side) 
3 Aperture of a superior cerebral vein 36 Transverse ligament of atlas 
4 Falx cerebri 37 Alar ligament 
5 Corpus callosum 38 Dura mater 
6 Septum pellucidum 39 Tectorial membrane 
7 Body of fornix 40 Superior longitudinal band of cruciform 
8 Choroid plexus of third ventricle ligament 
9 Thalamus and third ventricle 41 Apical ligament 
10 Midbrain 42 Anterior atlanto-occipital membrane 
11 Aqueduct of midbrain 43 Anterior arch of atlas 
12 Inferior colliculus 44 Longus capitis 
13 Superior colliculus 45 Posterior pharyngeal wall 
14 Pineal body 46 Vertebral artery 
15 Great cerebral vein 47 Basilar artery 
16 Basal vein 48 Basilar sinus 
17 Straight sinus 49 Sphenoidal sinus 
18 Tentorium cerebelli 50 Pituitary gland 
19 Falx cerebelli 51 Pituitary stalk 
20 External occipital protuberance 52 Dorsum sellae 
21 Posterior margin of foramen magnum 53 Superior cerebellar artery 
22 Cerebellum 54 Posterior cerebral artery 


23 Fourth ventricle 55 Oculomotor nerve 

24 Choroid plexus of fourth ventricle 56 Mamillary body 

25 Pons 57 Hypothalamus 

26 Medulla oblongata 58 Optic chiasma 

27 Filaments of arachnoid mater in cerebellomedullary cistern 59 Anterior cerebral artery 


(cisterna magna) 
28 Posterior atlanto-occipital membrane and overlying dura mater 


Arachnoid mater overlying medial surface of 
cerebral hemisphere 


29 Posterior arch of atlas 61 Crista galli 

30 Spinal cord (spinal medulla) 62 Lower border of falx cerebri and inferior 
31 Dorsal rootlets sagittal sinus 

32 Ventral rootlets DRaee) nerves 63 Tonsil of cerebellum 


33 Spinal subarachnoid space 


180 Cranial cavity and brain 


Cranial vault, meninges and brain 
Dissection of the scalp and cranial vault 


Posterior 


4 
Right <= —> Left 


v 


Anterior 


A] ‘stepped dissection’, from above 


Cranial cavity . Gin 


Superior 
Posterior <= | => Anterior 


Inferior 


Q the dura mater and meningeal vessels on the right side 


In A the bone of the cranial vault (8) has been removed in turn overlying the cerebral hemisphere (14). On the 
on the right side of the head (left side of the picture) to left side of the head are shown components of the scalp 
show the dura mater (12), which itself has been partly (1-7; see notes). 

removed to reveal the underlying arachnoid mater (13), 


In B the scalp (18) and cranial vault (8) of the right side 
have been removed to display branches of the middle 


The scalp consists of five layers: 
. 


: eee skin (A1) 
meningeal artery (16 and 17). The dotted circle indicates dense connective tissue (A1) 
the position of pterion, the region on the surface of the inca nha arpa osis and the occipitofrontalis 
skull beneath which the main trunk of the artery lies loose connective tissue (A7) 
(see the note on page 9). the pericranium (periosteum of the cranial vault, A7) 
The dura mater (A12) is the outermost and thickest of the 
1 Skin and dense subcutaneous tissue meninges, For further details see page 183, 
2 Epicranial aponeurosis (galea aponeurotica) The arachnoid mater (A13) lies inside the dura mater, separated 
: eit of occipitofrontalis from it by the subdural space which is merely a capillary interval: 
. Abia rs HY fickal’t Kan that is, the dura and arachnoid lie in contact like two pages of a 
; aravuhus . ape are ; res aise eM, closed book. Over parts of its inner surface within the cranium, the 
>< segs aes he ton eae vip : arachnoid has filamentous (spidery) projections attaching it to the 
z Loose sea a _ and pericranium pia mater (as on page 178, 27). The intervening space which is 
9 Sagittal Reaping _ crossed by the filaments is the subarachnoid space (A15), filled 
4 Coronal tute with cerebrospinal fluid. 
11 Frontal (metopic) suture The pia mater (A14) adheres intimately to the surface of the brain 
12 Dura mater and spinal cord, It forms the denticulate ligament at the side of 
13 Arachnoid mater the spinal cord (page 230, B31), and the subarachnoid septum at 
14 Cerebral hemisphere covered by pia mater the back of the cord (page 150, 12). 


15 Subarachnoid space 
16 Frontal branch The middie meningeal artery (B16 and 17) supplies the dura mater 


17 Parietal branch and bone but it does not supply the brain. It lies between the dura 
18 Scalp and cranial vault (B12 and 8). 
19 Arachnoid granulation 


of middle meningeal artery 


182 Cranial cavity and brain 


Brain and meninges the brain and arachnoid mater, from the left 


Superior 
sia 
Anterior > Posterior 
v 


Inferior 


P craniatcavity 183 


The cranial vault and part of the base of the skull and dura mater have been dissected 
away, leaving the arachnoid mater covering the cerebral hemisphere, and the superior 
sagittal sinus (3), the left transverse sinus (8) and some of the mastoid air cells (11). 


Scalp 

Cranial vault 

Superior sagittal sinus 

Openings of superior cerebral veins 

Arachnoid granulations 

Vessels and arachnoid mater overlying cerebral hemisphere 
protuberance 
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acoustic meatus 
13 Foro tral pat of mide cravia fossa 
14 Floor of anterior cranial 


Dura mater and cranial nerves 


A] the falx cerebri and tentorium cerebelli, from the right and above 
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184 


Superior sagittal sinus 

Falx cerebri 

Inferior sagittal sinus 

Posterior cerebral artery 

Free margin of tentorium cerebelli 
Trochlear nerve 

Attached margin of tentorium cerebelli and 
superior margin of petrous part of temporal 
bone with superior petrosal sinus 

Middle cerebral artery 

Anterior cerebral artery 

Internal carotid artery 

Anterior clinoid process 

Optic nerve 

Posterior margin of lesser wing of sphenoid 
bone and sphenoparietal sinus 

Crista galli 

Olfactory bulb 

Olfactory tract 

Jugum of sphenoid bone 

Prechiasmatic groove 

Ophthalmic artery 

Oculomotor nerve 

Anterior communicating artery 

Third ventricle 


Cranial cavity and brain 


| => Anterior 


Right 


Posterior <= 


Aqueduct of midbrain 

Inferior colliculus 

Tentorium cerebelli 

Inferior cerebral veins 

Straight sinus in junction of 2 and 25 
Pituitary gland 

Left sphenoidal sinus 

Trigeminal nerve 

Facial and vestibulocochlear nerves and 
internal acoustic meatus 

Abducent nerve 

Roots of glossopharyngeal, vagus and 
cranial part of accessory nerves and 
jugular foramen 

Roots of hypoglossal nerve and 
hypoglossal canal 

Spinal root of accessory nerve 
Vertebral artery 

Dens of axis 

Posterior arch of atlas 

Margin of foramen magnum 
Medulla oblongata 

Pons 

Midbrain 


In A the brain has been removed by cutting through 
the brainstem at the midbrain (23) and the lowest 
part of the third ventricle (22), level with the free 
margin of the tentorium cerebelli (5), leaving intact 
the optic chiasma (hidden by the anterior 
communicating and anterior cerebral arteries, 21 and 
9) with the optic nerves (12) joining it. The olfactory 


Superior 


Posterior ws Anterior 


Inferior 


B the left half of the 
brainstem, with cranial 
nerves, in a midline 
sagittal section 


aD «> 


tracts (16) and the anterior, middle and posterior 
cerebral arteries (9, 8 and 4) have been severed. The 
straight sinus (27) lies in the dura at the junction of 
the falx cerebri (2) and the tentorium cerebelli (25). 


In B the anterior part of the brainstem has been 
dissected away, leaving the cranial nerves intact. 


The falx cerebri (A2) is the deep midline fold of dura mater, which 
Papeete 


two cerebral hemispheres (page 178, 4). The superior 
sata sins es ins uper border (A, page 17,2: page 18 3) 
ann che ree ee eels sone, Wee) oe (A3; 
page 178, 62 and 5). Its narrow apex at the front is attached to the 
Tv ool Grace 178 Ei and he teeed Unie avtine back co tha 
tentorium cerebelli with the straight sinus at the junction (A27; 
page 178, 18 and 17; page 186, A28). 


margin they reach their respective cl 
processes (best shown on page 188, 27 and 32, and 37 and 29). 
The falx cerebelli (page 178, 19) is a very small dural fold containing 
the occipital sinus, in the midline below the tentorium cerebelli. 


The diaphragma sellae (page 186, A17; page 188, 31) is a small 
circular fold of dura that forms a roof for the fossa. Part of 
the intercavernous sinus lies between its layers, and it is pierced by 
the pituitary stalk (page 186, A18; page 188, 30). 


Cranial cavity and brain 


Superior 


Inferior 


ooo 


A] the falx and tentorium, 
from the right, above 
and behind 


B the right cavernous 
sinus and trigeminal 
nerve, from the right 


@ the right cavernous 
sinus, from the right 


The falx cerebri, tentorium cerebelli, cavernous sinus and the trigeminal nerve 


In A the brainstem has been removed from the 
specimen shown on page 184 so that cranial nerves can 
be seen piercing the dura. The oculomotor nerve (7) 
enters the roof of the cavernous sinus (26); other nerves 
enter it from behind. The trochlear nerve (4) pierces the 
dura at the junction of the free and attached margins of 
the tentorium cerebelli (3 and 2), with the abducent 
nerve (6) lower down. The trigeminal nerve (5) runs 
forwards over the tip of the petrous part of the 
temporal bone, the facial and vestibulocochlear nerves 
(24 and 23) enter the internal acoustic meatus, and the 
roots of the glossopharyngeal, vagus and cranial part of 
the accessory nerves (22), with the spinal root of the 
accessory nerve (25), enter the jugular foramen. 
Compare with page 185, B, C. 


In B much of the skull base of the right side has been 
dissected away and the superior orbital fissure (40), 
foramen rotundum (42) and foramen ovale (47) have 


The cavernous sinus (A26; page 188, 33) contains the internal carotid 
artery with its sympathetic plexus (C38 and 62); the abducent nerve on 
the lateral side of the artery (B39); and the oculomotor, trochlear, 


ophthalmic and maxillary nerves in the lateral wall (B37, 31, 40 and 42). 


The trigeminal ganglion (B34) lies in the trigeminal cave of dura 
mater, in the trigeminal impression (C63; page 48, C37) at the apex of 
the petrous part of the temporal bone, below and behind the 


cavernous sinus. 


The facial nerve (B57) enters the internal acoustic meatus and runs 
laterally in the facial canal above the vestibule of the inner ear to the 
genicular ganglion (B56) in the medial wall of the epitympanic recess. 
The nerve then takes a right-angled turn backwards in the medial 
wall of the middle ear (B55) above the promontory, passes 
downwards in the medial wall of the aditus to the mastoid antrum, 
and finally emerges through the stylomastoid foramen. 


been opened up, with removal of most of the dura but 
leaving part of the free margin of the tentorium (35) as 
a landmark. The dashed line indicates the extent of the 
cavernous sinus, whose contents (see notes) are seen 
from the lateral side. Bone of the petrous temporal has 
been removed to show the facial nerve (57) with its 
genicular ganglion (56) giving off the greater petrosal 
nerve (54) which runs forwards to the (hidden) foramen 
lacerum. The lesser petrosal nerve (53) emerges from 
the middle ear (55) to join the otic ganglion, hidden on 
the medial side of the mandibular nerve (47). 


In C the lateral wall of the cavernous sinus has been 
opened up. The trigeminal nerve (33) has been 
transected and turned forwards, lifting the trigeminal 
ganglion (34) away from the trigeminal impression on 
the petrous bone (63) and giving a view of the 
oculomotor, trochlear and abducent nerves (37, 31 and 
39) in the sinus. 


The greater petrosal nerve (B54, from the facial) is joined by the deep 
petrosal nerve (from the sympathetic plexus of the internal carotid 
artery, C62) within the foramen lacerum to from the nerve of the 


pterygoid canal (page 158, A6). 


After emerging from the brainstem between the pons and pyramid 
(page 218, A11), the abducent nerve runs forwards and slightly 
upwards and laterally through the cisterna pontis to pierce the dura 
mater on the clivus (C, lower 39). The nerve continues upwards 
beneath the dura to bend forwards over the tip of the petrous part 
of the temporal bone and beneath the petrosphenoidal ligament 
(C64) to enter the cavernous sinus. The nerve can be damaged in 
fractures of the skull that involve the petrous temporal or clivus, or 
by stretching if the brainstem is forced downwards. Displacement of 
the midbrain may also damage the oculomotor and trochlear nerves. 


Inferior margin of falx cerebri and inferior 

sagittal sinus 

2 Attached margin of tentorium cerebelli and 
superior petrosal sinus 

3 Free margin of tentorium cerebelli 

4 Trochlear nerve 

5 Trigeminal nerve 

6 Abducent nerve 

7 Oculomotor nerve 

8 Posterior clinoid process 

9 Internal carotid artery 


10 Anterior clinoid process 


Optic nerve 


12 Prechiasmatic groove 


13 Jugum of sphenoid bone 


Roots of glossopharyngeal, vagus and 
cranial part of accessory nerves 

Facial nerve 

Vestibulocochlear nerve 

Spinal root of accessory nerve 
Cavernous sinus 

Tentorium cerebelli 

Straight sinus in junction between 27 
and 29 

Falx cerebri 

Posterior cerebral artery 

Trochlear nerve 

Superior cerebellar artery 

Trigeminal nerve 

Trigeminal ganglion 


Posterior superior alveolar nerve 
Infra-orbital nerve 

Maxillary sinus 

Buccal nerve 

Mandibular nerve in foramen ovale 
Lingual nerve 

Chorda tympani 

Inferior alveolar nerve 
Auriculotemporal nerve 

Middle meningeal artery in foramen 
spinosum 

Lesser petrosal nerve 

Greater petrosal nerve 

Middle ear (tympanic cavity) 
Genicular ganglion of facial nerve 


14 Cribriform plate of ethmoid bone 35 Free margin of tentorium cerebelli 57 Facial nerve 
15 Posterior margin of lesser wing of sphenoid 36 Middle cerebral artery 58 Cerebellum 
bone and sphenoparietal sinus 37 Oculomotor nerve 59 Pons 
16 Ophthalmic artery 38 Internal carotid artery 60 Apex of petrous part of temporal bone 
17 Diaphragma sellae 39 Abducent nerve 61 Upper margin of foramen lacerum 
18 Pituitary stalk 40 Ophthalmic nerve entering superior 62 Sympathetic plexus (internal carotid nerve) 
19 Basilar artery orbital fissure 63 Trigeminal impression 
20 Left vertebral artery 41 Ciliary ganglion 64 Petrosphenoidal ligament 
Hypoglossal nerve 42 Maxillary nerve in foramen rotundum 


188 Cranial cavity and brain 


The cranial fossae, from above 


Anterior 
+ 
Left = ==> Right 
* 


Posterior 


The right half of the tentorium cerebelli (36) has 
been removed. The right transverse, sigmoid and 
superior petrosal sinuses (22, 21 and 12) and the 
straight sinus (23) have been opened up, and part 
of the dura has been stripped off from the right 


o 
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Falx cerebri attached to crista galli 
Olfactory bulb 

Olfactory tract 

Optic nerve emerging from optic canal 
Ophthalmic artery 

Internal carotid artery 

Oculomotor nerve 

Trochlear nerve 

Mandibular nerve and foramen ovale 
Middle meningeal artery and foramen 
spinosum 

Groove for greater petrosal nerve 
Superior petrosal sinus and cut edges of 
attached margin of tentorium cerebelli 
Abducent nerve 

Trigeminal nerve 

Facial nerve 

Vestibulocochlear nerve 

Inferior petrosal sinus 

Roots of glossopharyngeal, vagus and 
cranial part of accessory nerves 

Spinal root of accessory nerve 
Hypoglossal nerve 

Sigmoid sinus 

Transverse sinus 

Straight sinus at junction of falx cerebri 
and tentorium cerebelli 

Great cerebral vein 

Vertebral artery 

Basilar artery 

Free margin of tentorium cerebelli 
Upper part of basilar plexus 

Posterior clinoid process 

Pituitary stalk 

Diaphragma sellae 

Anterior clinoid process 

Cavernous sinus 

Posterior margin of lesser wing of 
sphenoid bone and sphenoparietal sinus 
Frontal sinus 

Tentorium cerebelli 

Attached margin of tentorium 
Attached margin of tentorium passing 
to 29 

Groove for lesser petrosal nerve 


Cranial cavity Y 189 


lateral part of the middle cranial fossa to reveal the 
middle meningeal artery (10), the mandibular 
nerve (9) and the groove for the greater petrosal 
nerve (11). Compare this view of the various cranial 
nerves piercing the dura with that on page 186, A. 


The tentorium cerebelli (36) forms the roof of the posterior cranial 
fossa; the anterior and middle cranial fossae have no defined upper 


Rie ehitsior crandil dosee cocks 


. 


. 


the front parts of the frontal is of the cerebral hemispheres 
(page 182, 14) 

the olfactory nerves, olfactory bulbs and olfactory tracts (2 and 3) 
_ the anterior ethmoidal nerves and vessels (page 132, C32 and 35). 


cranial fossa contains in its median 


Usain part: 
_ the pituitary stalk and gland and the diaphragma sellae Bey and 31) 


_ the optic nerves (4) an ic chiasma (page 218, A3 and 4) 
the intercavernous sinus (t 


elow the pituitary gland) and in its 
lateral 


parts 
- cavernous ms (33) containing the internal carotid artery and 
ic plexus, the oculomotor, trochlear and abducent nerves, 
eodithe ophihal and maxillary branches of the trigeminal nerve 
(see pages 186 and 187) 


x the trigeminal ganglion and the mandibular branch of the 
86 and a 


‘ nerve (see pages 186 
the and lesser 


the middl i 10) and ind 
eeeogen 0 )) rd cesar meningeal ey and 


lacrimal ssh goad 
= a aime chamial a 182, 13). 
posterior cranial fossa contains: 


. recccoke a acne’ ore 


ected (21), inferior petrosal (17), basilar and occipital sinuses, 
with the ht, transverse and superior petrosal sinuses in the 
tentorium cerebelli that forms the roof (23, 22 and 12) 


* the trigeminal (14), abducent (13), facial (15), bse stall 


conflu 


nerves (i.e. the fifth to twelfth cranial nerves), and 


sin , decorate vagus and accessory (18 and 19) anes 
meningea 7 ert of upper cervical nerves 


the the talk cerebelli (page 178, 19). 
The posterior (lower) end of the superior sagittal sinus is known as the 


ice of the sinuses, where there is communication with the 


‘straight and occipital sinuses and the transverse sinuses of both sides. 


; 190 | Cranial cavity and brain 


Cranial nerves and their connections 


Connections: 
Red- Sympathetic 


Yellow— Parasympathetic 
Orange-— Sensory 


Edinger-Westphal nucleus Nerve ITI Ciliary ganglion 


Trigeminal ganglion 


Nervus intermedius 


Superior SS. ve of pterygoid canal 
salivary 
nucleus 
Inferior 


salivary 
nucleus Submandibular ganglion 


Internal 
carotid artery 


A) Superior cervical ganglion 


Temporal branches 


Zygomatic branches 


Parotid 
plexus 


Marginal mandibular branch 
Cervical branch 


© diagram of the connections 
of the cranial ganglia 


8) diagram of the branches 
of the trigeminal (V) nerve 


iC) diagram of the branches 
of the facial (VII) nerve 


© diagram of the branches 
of the hypoglossal (XII) nerve 


@ diagram of the branches of the 
glossopharyngeal (IX) nerve 


 F diagram of the branches 
of the vagus (X) nerve 
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Jugular foramen ( 
/ 


Oo 


AZ 


Vagus nerve X 
Accessory nerve XI Ql 
M4 
‘Auditory branch 
Pharyngeal branch 
Superior laryngeal nerve 
Sinus nerve 
Internal laryngeal nerve 
External laryngeal nerve 
Lesser (superficial) petrosal nerve 
Facial nerve VII Otic ganglion Recurrent (inferior) 
laryngeal nerve 
; & \ Cardiac branches 
: tis 
Mastoid -—Parotid gland car , 
MnOe 05 Auditory tube Pm: Heart 
CN x{ Tympanic nerve Right vagus nerve Left vagus nerve 

Coelic ganglion Stomach 

A “2 
Jugular foramen’ Stylopharyngeus tien 

— 
Sinus nerve ca = 
_—_—s ' i ps et 


- : Colon - hind gut supplied by 


rE] G pelvic splanchnic nerves 


Pharyngeal plexus branches 


2 Cranial cavity and brain 


Cranial fossae, cavernous sinus and trigeminal nerve 


Superior 
f 

Anterior © 
v 


Inferior 


=> Posterior 


Anterior cranial fossa -~ A 


1 Foramina in the cribriform plate of the 
ethmoid bone 
* Olfactory nerve filaments 
¢ Anterior ethmoidal nerve and vessels 


Middle cranial fossa - B 


2 Optic canal: in the sphenoid bone 
between the body and the two roots 
of the lesser wing 
* Optic nerve Il 
* Ophthalmic artery 


3 Roof of cavernous sinus 
* Dura pierced by oculomotor nerve Ili 
4 Junction of free and attached margins of 
tentorium cerebelli 
¢ Dura pierced by trochlear nerve IV 
5 Cavernous sinus 
¢ Dura pierced by trigeminal nerve V 
entering from behind and running 
forward over the tip of the petrous 
part of the temporal bone 
6 Superior orbital fissure: in the sphenoid 
bone between the body and the greater 
and lesser wings, with a fragment of the 
frontal bone at the lateral extremity 
* Oculomotor nerve Ill 
Trochlear nerve IV 
Abducent nerve VI 
Lacrimal nerve 
Fontal nerve 
Nasociliary nerve 
Filaments from the internal carotid 
(sympathetic) plexus 
* Orbital branch of the middle 
meningeal artery 
* Recurrent branch of the lacrimal artery 
* Superior ophthalmic vein 
7 Foramen rotundum:; in the greater wing of 
the sphenoid bone 
* Maxillary nerve V2 


8 Groove for the middle meningeal artery — 
parietal branch 
9 Foramen ovale: in the greater wing of the 
sphenoid bone 
* Mandibular nerve V’ 
* Lesser petrosal nerve (usually) 
¢ Accessory meningeal artery 
* Emissary veins (from cavernous sinus to 
pterygoid plexus) 
10 Foramen spinosum: in the greater wing of 
the sphenoid bone 
¢ Middle meningeal vessels 
* Meningeal branch of the mandibular 
nerve 
11 Groove middle meningeal artery — frontal 
branch 
12 Hiatus and groove for greater petrosal 
nerve: in the tegmen tympani of the 
petrous temporal bone, in front of the 
arcuate eminence 
* Greater petrosal nerve 
¢ Petrosal branch of the middle 
meningeal artery 
13 Hiatus and groove for lesser petrosal 
nerve: in tegmen tympani of the petrous 
temporal bone, about 3 mm in front of the 
hiatus for the greater petrosal nerve 
e Lesser petrosal nerve 


Posterior cranial fossa — C 


14 Internal acoustic meatus: in the posterior 
surface of the petrous temporal bone 
© Facial nerve VII 
* Vestibulocochlear nerve Vill 
¢ Labyrinthine artery 

15 Jugular foramen: between the jugular fossa 
of the petrous temporal bone and the 
occipital bone 
* Glossopharyngeal nerve IX 

Vagus nerve X 

Accessory nerves XI 

Meningeal branches of the vagus nerve 


ef 


@ Superior 
4 
Lateral <> —> Medial 
(left) ¥ 


Inferior 


Note: in A lines to denote (14 and 15) 
have been marked on the superior 
margin of the petrous part of the 
temporal bone, however, it must be 
appreciated that the actual opening of 
the internal acoustic meatus (14) is in 
fact positioned inferiorly on the 
posterior surface of the petrous part of 


the temporal bone. Similarly, the 
jugular foramen (15) is positioned more 
inferiorly and is formed by the gap 
between the jugular notch of the 
occipital bone and the petrous part of 
the temporal bone. Picture C clarifies 
the actual positions of 14 and 15. 


* Inferior jugular vein 

¢ Ameningeal branch of the occipital 
artery 

16 Foramen magnum: in the occipital bone 

¢ Apical ligament of the odontoid process 
of the axis 

* Tectorial membrane 

* Medulla oblongata and meninges 
(including first digitations of 
denticulate ligament) 

¢ Spinal parts of the accessory nerves 

* Meningeal branches of the upper 
cervical nerves 

* Vertebral arteries 

* Anterior spinal artery 

* Posterior spinal artery 
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Superior ' © Superior 


Anterior —= > Posterior Lateral Medial 
(left) 


Inferior Inferior 


fA) rB the left cavernous sinus and trigeminal nerve from the left, above and behind 
Q 'D) the left half of the lower brainstem and upper part of the cervical spinal cord from behind 


1 Cortical branches of middle cerebral artery : ; 
2 Fale cerebri attached to crista galll In A, B, the left half of the brain and portions of the cerebellum 
3 Olfactory bulb have been removed, dura has been stripped off the lateral part of 
g paling the middle cranial fossa to reveal structures within the cavernous 
6 Pituitary gland sinus, branches of the trigeminal nerve, middle meningeal vessels 
7 Internal carotid artery and petrosal nerves. 
8 Oculomotor nerve III 
9 Superior cerebellar artery In A, the approximate margins of skull foramina and grooves 
10 Posterior cerebellar artery Pee : P : : 
44% Trochiear nerve lV within the anterior, middle and posterior cranial fossae at the base 
= cae ene sake’ v' of the skull have been highlighted with lines, the accompanying 
axillary nerve : ; ; ; : 
44 tancshulesnerve? annotated list gives their position and the key structures which 
15 Middle meningeal artery parietal branch pass through them. 
16 Middle meningeal artery frontal branch ie - 
17 Lesser petrosal nerve In A, B, the dashed line indicates the extent of the cavernous sinus. 
18 Greater petrosal nerve 
19 Trigeminal ganglion In C, D, the posterior part of the skull and upper vertebrae have 


Pid Lae lm iy " been removed to show continuity of the brainstem with the 
22 Nervous intermedius spinal cord. 

23 Labyrinthine artery 

24 Vestibulocochlear nerve VIII 

25 Glossopharyngeal nerve IX 

26 Vagus nerve X 

27 Cranial part of accessory nerve 

28 Spinal root of accessory nerve 

29 Middle cerebellar peduncle 

30 Floor of the fourth ventricle 


© the cranial cavity and brain in a median sagittal section, from the right 


Superior 
ft 


Posterior <—= > Anterior 


v 


Inferior 


In A the section has passed through the median sagittal plane and the action of the 1 mm saw cut 
has removed both the falx cerebri (page 178) and the nasal septum (page 148A; page 178). 


In B the inferior aspect of the frontal lobe of the brain, pons, medulla oblongata and the anterior 
lobe of the cerebellum have been dissected to expose cranial nerves. 


Vault of skull 

Superior sagittal sinus 

Margin of foramen magnum 
Posterior arch of atlas 

Anterior arch of atlas — first cervical 
vertebra 

Dens of axis — second cervical vertebra 
Soft palate 

Hard palate 

Tongue 

Mandible 

Oral part of pharynx (oropharynx) 
Opening of auditory tube 

Inferior nasal concha 

Middle nasal concha 

Superior nasal concha 

Sphenoidal sinus 


Pons 

Fourth ventricle 
Cerebellum 

Transverse sinus 
Tentorium cerebelli 

Clivus 

Pituitary gland 

Basilar artery 

Spinal cord (spinal medulla) 
Midbrain 

Optic chiasma 

Pineal body 

Lateral ventricle 
Oculomotor nerve III 
Corpus callosum 
Cerebellomedullary cistern 
(cisterna magna) 


33 


Medial surface of left cerebral 
hemisphere 

Nasal part of pharynx 
(nasopharynx) 

Frontal sinus 

Optic nerve Il 

Olfactory tract | 

Olfactory bulb | 

Ophthalmic artery 

Trochlear nerve IV 

Trigeminal nerve V 

Facial nerve Vil, vestibulocochlear 
nerve VIII 

Roots of glossopharyngeal nerve 
IX, vagus nerve X, cranial part of 
accessory nerve XI 


BY as A (enlargement of the central area) 


Cranial cavity 


\\ 


Superior 


Anterior 


Posterior 


Inferior 


Cranial nerves and their principal function - see also p. 262, p. 269 and p. 219 


| Olfactory 


ll Optic 
Il Oculomotor 


IV Trochlear 


V Trigeminal 


Vi Abducent 
Vil Facial 


Vill Vestibulocochlear 
IX Glossopharangeal 


X Vagus 


XI Accessory 


XII Hypoglossal 


Smell 


Vision 


Motor/ 
parasympathetic 


Motor 


Sensory/motor 


Motor 


Motor/sensory/ 
parasympathetic 


Motor/sensory 


Sensory/ 
parasympathetic 


Motor/sensory/ 
parasympathetic 


Motor 


Motor 


Not a single nerve but about 20 small filaments passing through the roof of the nose to the 
olfactory bulb on the under surface of the brain 


Passing back from the retina of the eye to the optic chiasma on the under-surface of the brain 


To four of the muscles which move the eye, and also containing parasympathetic fibres 
which constrict the pupil and alter the curvature of the lens 


To one of the eye muscles (superior oblique) 


Main sensory nerve of the head including the face and the surface of the eye, and the motor nerve 
to muscles of mastication (chewing), moving the lower jaw 


To one of the eye muscles (lateral rectus) 


To the muscles of the face, and containing some taste fibres and parasympathetic fibres for 
lacrimal, salivary and nasal glands 


Combined nerve for balance (vestibular part) and hearing (cochlear part) 


Some taste fibres, and other sensory fibres for the lining of the throat, and small but important 
parasympathetic fibres for reflex control of blood pressure 


To larynx, pharynx and soft palate (for speech and swallowing), and parasympathetic fibres for 
gastric secretion and movement, and slowing heart rate. Afferent from many thoracic and 
abdominal viscera 


The spinal part goes to the sternocleidomastoid and the trapezius, with other fibres (the cranial 
part) joining the vagus to supply the larynx, pharynx and soft palate 


To tongue muscles 


(196 | Cranial cavity and brain 


Cranial cavity, cranial nerves 


Superior ga A) as B (page 195), 
wn enlargement of the lateral 
j Posterior Anterior ia wall of the nasal cavity 
' 
j Inferior B) central floor of the anterior 


cranial fossa, from above 


@ cribriform plate of ethmoid 
bone in a skull, from above 


© as B (page 195), 

enlargement of pons, clivus 
Va. ee 2s and sphenoidal sinus area 
lover 3}. ee d Sa e as B (page 195), 

“ } + A | ; enlargement of the dorsal 
surface of the brainstem, 
from the right, above and 
behind 


j 


Anterior 


Left +l. Right 


Posterior 


9 : 


I isis a Anterior 


Po Superio 


___ Inferior 


In A, a portion of tissue has been removed from the 
inferior aspect of the frontal lobe of the brain along 
with arachnoid mater and associated blood vessels to 
expose the olfactory tract (4), olfactory bulb (3) and 
optic nerve (5). 
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10 
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Frontal sinus 

Medial surface of the left 
cerebral hemisphere 
Olfactory bulb | 

Olfactory tract | 

Optic nerve Il 

Optic chiasma 
Ophthalmic artery 
Pituitary gland 
Oculomotor nerve lil 

Pons 

Basilar artery 

Sphenoidal sinus 

Clivus 

Opening of auditory tube 
Hard palate 

Inferior nasal concha 
Middle nasal concha 
Superior nasal concha 
Margin of foramen magnum 
Filaments of olfactory nerve | 


Crista galli 

Cribriform plate of 
ethmoid bone 

Frontal bone 

Jugum of sphenoid bone 
Eyeball 

Dura overlying floor of the 
anterior cranial fossa 
Trochlear nerve IV 

Free margin of tentorium 
cerebelli 

Trigeminal nerve V 
Abducent nerve VI 
Corpus calosum 

Lateral ventricle 

Pineal body 

Midbrain 

Fourth ventricle 
Cerebellum 

Tentorium cerebelli 
Inferior colliculus 


Cranial cavity 


r Superior A 
¥ 
Posterior 1. Anterior 
Inferior 


\ 


In B the cerebral hemispheres of the brain have been 
removed at the level of the third ventricle and a wedge 
of bone from the roof of the right orbit to expose: 
olfactory tracts (4), olfactory bulbs (3), filaments of 
olfactory nerves (20), optic chiasma (6) and extent of 
the right optic nerve (5). Olfactory nerve filaments (20), 
twenty or so in number, pass from the olfactory mucous 
membrane through the perforations of the cribriform 
plate of the ethmoid bone (22) ensheathed in dura (26), 
arachnoid and pia mater. 


C complements B by illustrating the multiple 
perforations (foramina) in the cribriform plate of the 
ethmoid bone (22) through which pass filaments of 
olfactory nerve (20). 


In D a portion of the pons, arachnoid mater and 
associated blood vessels have been removed to expose 
the oculomotor nerve (9), trochlear nerve (27), 
trigeminal nerve (29) and abducent nerve (30). 


In E the anterior lobe of the cerebellum has been 
removed with arachnoid mater and associated blood 
vessels to expose the trochlear nerve (27) emerging 
from the dorsal surface of the brainstem. 
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Cranial nerves 


Superior CA) @ 6 


Posterior Anterior 


Inferior 


A] rB ce as B (page 195), enlargement of the pons, clivus and sphenoidal sinus area 


Cranial cavity 


In A further dissection has been carried out with 
removal of more tissue from the pons, a white plastic 
band has been used to displace the spinal cord. Exposed 
superiorly to inferiorly are: olfactory tract (5), optic 
chiasma (3), optic nerve (4), oculomotor nerve (8), 
trochlear nerve (15), trigeminal nerve (16), facial nerve 
(17), vestibulocochlear nerve (17), roots of the 
glossopharyngeal nerve (18), vagus nerve (18) and 
cranial root of the accessory nerve (18). 


In B a small portion of tissue has been removed from the 
anterior aspect of the medulla oblongata which has 
been displaced by a white plastic band to display roots 
of the hypoglossal nerve (29). 


In Ca portion of tissue from the posterior aspect of the 
medulla oblongata has been removed and the medulla 


root of the accessory nerve (30). 


1 Corpus callosum 17 Facial nerve VII, vestibulocochlear nerve VIII 
2 Lateral ventricle 18 Roots of glossopharyngeal nerve IX, vagus 
3 Optic chiasma nerve X, cranial part of accessory nerve XI 
4 Optic nerve Il 19 Abducent nerve VI 
5 Olfactory tract | 20 Clivus 
6 Ophthalmic artery 21 Sphenoid sinus 
7 Pituitary gland 22 Opening of auditory tube 
8 Oculomotor nerve III 23 Margin of foramen magnum 
9 Pineal body 24 Posterior arch of atlas 
10 Midbrain 25 Anterior arch of atlas — first cervical vertebra 
11. Tentorium cerebelli 26 Dens of axis — second cervical vertebra 
12 Pons 27 Spinal cord (spinal medulla) 
13 Fourth ventricle 28 Nasal part of pharynx (nasopharynx) 
14 Cerebellum 29 Roots of hypoglossal nerve XII 
15 Trochlear nerve IV 30 Spinal root of accessory nerve XI 
16 Trigeminal nerve V 


displaced by a white plastic band to display the spinal 


€> Cranial cavity and brain 


Brain Brain and meninges 
The brain within the meninges, from above 


Here the whole of the dura mater has been stripped off 
from the inside of the cranial vault and removed intact 
with the brain; this is an unusual dissection—the dura is 
normally left within the cranium (as on page 181, B) and 
the brain removed with the arachnoid surrounding it (as 
on pages 202 and 204). A window has been cut in the 
dura over the front of the right cerebral hemisphere, 
and the flap of dura turned forwards to show the 
underlying filmy and transparent arachnoid mater; 
some arachnoid has been removed, and it is labelled (2) 
at the cut edge. The dura forming the roof of the 
superior sagittal sinus (5) has also been removed, to 
show the arachnoid granulations (6) projecting into the 
sinus (cerebrospinal fluid drains into the venous blood 
through the walls of these projections). 


Dura mater 

Arachnoid mater (cut edge) 

A superior cerebral vein 

Cerebral hemisphere (and pia mater) 
Superior sagittal sinus 

Arachnoid granulations 


Frontal branch 
Parietal branch } of middle meningeal artery 
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202 Cranial cavity and brain 


Cerebral hemispheres and cerebellum 


cA) Posterior 


Right —— Left 


Anterior 


The cerebral and cerebellar hemispheres 


TA) the cerebral hemispheres, from above 


8 ] the lower part of the brain, from behind, showing 
the cerebellum 


The arachnoid, with the underlying blood vessels, 
remains intact over the right cerebral hemisphere in A 
and B, and over the cerebellum in B, but it has been 
removed from the left hemisphere. In life, cerebrospinal 
fluid would raise the arachnoid from the brain surface. 
The larger gaps beneath the arachnoid form various 
cisterns (cisternae), such as the cerebellomedullary 
cistern (cisterna magna, 15). 


Cerebellum 

Occipital pole 
Parieto-occipital sulcus 
Postcentral gyrus 
Central sulcus 
Precentral gyrus 
Superior frontal gyrus 
Superior frontal sulcus 
Middle frontal gyrus 

10 Frontal pole 

11. Longitudinal fissure 

12 Superior cerebral veins 
13 Arachnoid granulations 
14 Cerebellar hemisphere 
15 Arachnoid mater of cerebellomedullary cistern (cisterna magna) 


COnousawne 


Superior 


Inferior 


The cerebral cortex is thrown into broad convoluted folds known 
as gyri (singular—gyrus). The spaces between the gyri are the sulci 
(singular—sulcus). 


No two brains have identical gyri and sulci, but the general 
pattern is sufficiently constant to allow the gyri and sulci to be 
named. Only those of major clinical importance are identified here 


and on pages 206 and 212. 


The cerebellar cortex is thrown into narrow closely packed folds 
known as folia. Unlike the gyri of the cerebral cortex, the 
cerebellar folia are not individually identified, but names are 
given to particular areas. 


204 Cranial cavity and brain 


Cerebral veins the external cerebral veins, from the right 


Superior 


4 


| 
Posterior <==; ==> Anterior 


¥ 


Inferior 


The arachnoid mater has been left intact over the 
cerebral hemispheres, leaving vessels visible 
underneath the arachnoid. The larger ones are veins 
and the more important are identified. (For arteries see 
page 208.) 


vr WN 


Superior cerebral veins 

Superior anastomotic vein 

Superficial middle cerebral vein overlying posterior ramus of lateral 
sulcus 

Inferior cerebral veins 

Inferior anastomotic vein 


Wot cerebral vali Oo Dat scapes Bee 
differently. The main exceptions are the anterior cerebral veins. 


Veins of the brain can be divided into internal and external 
groups. 
vein (page 210, 14; page 178, 15). 


ThE 
ie 


The internal cerebral vein (page 221, B31) is formed by the union 
ofthe thlementate and choroidal wins ith some sai 
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Cerebral hemispheres the right cerebral hemisphere 


© Superior 
Posterior aa Anterior 


Inferior 


© Superior 


Posterior “Ty Anterior 


Inferior 


A] the superolateral surface, from the right 
8 ] the insula, from the right 


@ diagram of principal cortical areas, superolateral 
surface 


© diagram of principal cortical areas, medial surface 


In A the major sulci and gyri are identified. 


In B the cortex bounding the lateral sulcus (A15) has 
been removed to show the insula—the cortex buried in 
the depths of the lateral sulcus and only seen when the 
overlapping margins of the sulcus (the opercula or lids) 
are displaced or removed. On the diagrams in C and D 
the principal functional areas of the cortex are 
indicated. 


Postcentral gyrus 

Central sulcus 

Precentral gyrus 

Precentral sulcus 

Superior frontal gyrus 

Peseta frontal sulcus @ 

Middle frontal gyrus 

Inferior frontal sulcus Thigh and trunk Superior Hand 
inferior frontal gyrus 
10 Frontal pole Upper limb Face 

11. Anterior ramus of lateral sulcus la ad ilin 
12. Pars triangularis of inferior frontal gyrus Qt eat Lan 
13 Ascending ramus of lateral sulcus 

14 Pars opercularis of inferior frontal gyrus 

15 Lateral sulcus (posterior ramus) 

16 Superior temporal gyrus : 
17 Superior temporal sulcus Posterior 
18 Middle temporal sulcus 

19 Inferior temporal sulcus 

20 Inferior temporal gyrus 

21 Temporal pole 

22 Pons 

23 Medulla oblongata 

24 Flocculus 

25 Cerebellar hemisphere 

26 Pre-occipital notch 

27 Occipital pole 

28 Lunate sulcus 

29 Transverse occipital sulcus 

30 Parieto-occipital sulcus 

31 Inferior parietal lobule 

32 Angular gyrus Anterior 
33 Supramarginal gyrus 

34 Intraparietal sulcus 

35 Superior parietal lobule 

36 Postcentral sulcus 

37 Frontoparietal operculum 

38 Circular sulcus of insula 
39 Short gyri of insula 
40 Frontal operculum 

41 Limen of insula 
42 
43 
aa 
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Anterior 


Temporal operculum HE Motor area HE) Ausitory area 
Long gyri of insula 
Central sulcus of insula ee | Sensory area EY Visual area 
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Cerebral hemispheres blood supply of the cerebral cortex 


fA) Superior 
-|- Anterior 


Inferior 


Posterior 


Artery of angular gyrus 
Posterior parietal artery 
Anterior parietal artery 
Artery of postcentral sulcus 
Artery of central sulcus 
Artery of precentral sulcus 
Lateral frontobasal artery 
Anterior temporal artery 
intermediate temporal artery 
Posterior temporal artery 


branches of terminal (cortical) part 


branches of insular part 
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A) the right middle cerebral artery, from the right & Superior 


8 ] diagram of cortical blood supplies, superolateral 
surface 


(e) diagram of cortical blood supplies, medial surface 


In A the arachnoid matter and all veins have been 


removed. Branches of the middle cerebral artery emerge Posterior Anterior 
from the lateral sulcus to spread out over much of the 
superolateral surface of the cortex. 
The diagrams in B and C indicate the areas of cortex 
supplied by the three cerebral arteries. 
Anterior Posterior 


Inferior 


[EE Anterior cerebral artery [__] Middle cerebral artery 
[GG Posterior cerebral artery 


Cranial cavity and brain 


Brain and brainstem the right half of the brain and brainstem 


In A the brain has been cut in half longitudinally, 
exactly in the midline, and the right half is seen from 
the left. The corpus callosum (3-6), which connects the 
two cerebral hemispheres together, forms an obvious 
central feature. The aqueduct of the midbrain (22) 
connects the third ventricle (11) with the fourth 


A) in a midline sagittal section, from the left 
B Magnetic Resonance Image (MRI) 


Arachnoid granulations 

Arachnoid mater and vessels overlying 
medial surface of cerebral hemisphere 
Rostrum 
Genu 
Body 
Splenium 
Septum pellucidum 

Body of fornix 

interventricular foramen 

10 Interthalamic adhesion 

11 Third ventricle 

12 Choroid plexus of third ventricle 
13 Pineal body 


of corpus callosum 
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14 
15 
16 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


(page 178). 


Great cerebral vein 

Cerebellum 

Cerebellomedullary cistern (cisterna 
magna) 

Medulla oblongata 

Choroid plexus of fourth ventricle 
Fourth ventricle 

Pons 

Midbrain 

Aqueduct of midbrain 

Inferior colliculus 

Superior colliculus 

Posterior perforated substance 
Mamillary body 


ventricle (19). The optic chiasma (31) is at the front 
lower corner of the third ventricle, with the stalk of 
the pituitary gland (30) just behind the chiasma. 
Compare this section with the MR image in B and 
with the similar section within the cranial cavity 


Superior 
Anterior -|- Posterior 


Inferior 


Interpeduncular cistern 
Basilar artery 

Tuber cinereum 
Pituitary stalk (infundibulum) 
Optic chiasma 

Lamina terminalis 
Anterior commissure 
Optic recess 
infundibular recess 
Hypothalamus 

Pineal recess 
Suprapineal recess 
Pituitary gland 


oy 
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Brain 2 


Superior 
4 
Anterior <= + Posterior 
v 


Inferior 


The brainstem consists of the midbrain (21), pons (20) and medulla oblongata (17). 


The midbrain consists of the two cerebral peduncles (page 218, A26: page 218, B39). 


Each cerebral peduncle consists of a ventral part, the crus of the peduncle (basis peduncull), and a dorsal part, the tegmentum. Between the 

crus and tegmentum is a layer of pigmented grey matter, the substantia nigra. 

* The tegmentum contains the aqueduct of the midbrain (22), and the part of the tegmentum dorsal to the aqueduct is the tectum, which 
includes the superior and inferior colliculi (24 and 23). 


When removing the brain from the cranial cavity, the pituitary stalk (30) is torn, leaving the gland in the pituitary fossa (page 178, 50). 


The pituitary gland (hypophysis cerebri) consists of two developmentally and functionally different parts, the adenohypophysis and 

neurohypophysis. 

* The adenohypophysis (the more anterior part of the gland) is developed from an outgrowth of ectoderm (Rathke’s pouch) from the 
primitive mouth, and consists histologically of the pars distalis (pars anterior), pars tuberalis and pars intermedia. 

¢ The neurohypophysis (the more posterior part of the gland) is developed from an outgrowth of neuro-ectoderm from the primitive 
forebrain, and consists of the pars nervosa, the infundibulum and the median eminence. 


The term ‘anterior pituitary’ or ‘anterior lobe of the pituitary’ is commonly understood to mean the pars distalis of the adenohypophysis, and 
‘posterior pituitary’ or ‘posterior lobe of the pituitary’ to mean the pars nervosa. 


The infundibulum is the upper hollow part of the pituitary stalk (30) and contains the infundibular recess of the third ventricle (35). 


| The tuber cinereum, the part of the floor of the third ventricle between the mamillary bodies (26) and the optic chiasma (31), includes an area 
| at the base of the infundibulum known as the median eminence. This is the site of the neurosecretory cells whose products (regulatory factors) 
| enter the hypophysial portal system of blood vessels to control the release of hormones from the cells of the anterior pituitary. 


The main hormones of the anterior pituitary are growth hormone, prolactin, TSH, ACTH, LH and FSH. 


The hormones of the posterior pituitary are produced in neurosecretory cells of the paraventricular and supra-optic nuclei in the lateral wall of 
the third ventricle. The axons of these cells run down in the pituitary stalk to the posterior pituitary, and the secretory products are stored 
within the nerve fibres. 


The main hormones of the posterior pituitary are oxytocin and vasopressin (ADH), 
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Cerebral hemispheres and brainstem 


A) Superior 
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The medial surface of the hemispheres and cerebral arteries 
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Central sulcus 
Paracentral lobule 
Subparietal sulcus 
Precuneus 
Parieto-occipital sulcus 
Cuneus 

Calcarine sulcus 
Lingual gyrus 
Collateral sulcus 
Parahippocampal gyrus 
Dentate gyrus 

Medial occipitotemporal gyrus 
Uncus 

Rhinal sulcus 

Paraterminal gyrus 

Subcallosal area 

Gyrus rectus 

Medial frontal gyrus 

Cingulate gyrus 

Corpus callosal sulcus 
Cingulate sulcus 

Anterior communicating artery 
Anterior cerebral artery 

Medial frontobasal artery 
Callosomarginal artery 
Anteromedial frontal 
intermediomedial frontal artery 
Posteromedial frontal artery 
Pericallosal artery 
Central sulcus 
Paracentral artery 
Precuneal artery 
Parieto-occipital branch 
Calcarine branch 


} of posterior cerebral artery 


A) the medial surface of the right cerebral 
hemisphere, in a midline sagittal section with the 
brainstem removed, from the left 


rB the right half of a midline sagittal section of the 
brain and brainstem, with branches of the anterior 
and posterior cerebral arteries, from the left 


In A removal of the brainstem allows more of the 
medial surface of the temporal lobe to be seen, e.g. the 
parahippocampal gyrus (10), the collateral sulcus (9) and 
the anterior part of the calcarine sulcus (7). 


In B various cortical branches of the anterior and 
posterior cerebral arteries are shown; the most 
important are the posterior cerebral branches to the 
visual cortex. (For branches of the middle cerebral 
artery, see page 208.) 
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Base of the brain the brain with the brainstem, from below 


Anterior 


Right <= | => Left 


Posterior 


This is the view of the base of the brain as typically 
seen after removal from the cranial cavity; some 
arachnoid mater is still adherent. The medulla 
oblongata (23), and the two vertebral arteries (24), 
internal carotid arteries (9) and optic nerves (6) are the 
largest structures which have to be cut through in order 
to remove the brain. The remaining cranial nerves must 
also be cut, although the filaments of the olfactory 
nerve are invariably avulsed from the olfactory bulb (3) 
if the bulb itself is removed with the brain. The 
pituitary stalk (8) is severed, leaving the gland in its 
fossa in the base of the skull (page 178, 50). Details of 
the blood vessels and nerves are given on pages 
216-219. 
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Frontal pole 

inferior surface of frontal lobe 
Olfactory bulb 

Olfactory tract 

Gyrus rectus 

Optic nerve 

Optic chiasma 

Pituitary stalk 

Internal carotid artery 

Arachnoid mater overlying mamillary bodies 
Oculomotor nerve 

Trochlear nerve 

Pons 

Trigeminal nerve 

Labyrinthine artery 

Facial nerve 

Vestibulocochlear nerve 

Flocculus 

Abducent nerve 

Rootlets of glossopharyngeal, vagus and cranial 
part of accessory nerves 

Tonsil of cerebellum 

Occipital pole 

Medulla oblongata 

Vertebral artery 

Posterior inferior cerebellar artery 
Basilar artery 

Uncus 

inferior surface of temporal lobe 
Temporal pole 


Brain 
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Base of the brain the arteries of the base of the brain and brainstem 


Anterior 


Right | > Left 


Posterior 


A] the brain, from below, with arteries in place 


Anterior 


Right Left 


B ] the arterial circle and associated vessels 


The arteries taking part in the arterial circle (see note) 
are displayed: anterior communicating (38, in the 
midline), and on each side the anterior cerebral (3), 
internal carotid (6), posterior communicating (8) and 
posterior cerebral (9, from the basilar, 15). 


In A removal of the front part of the right temporal lobe 
has opened up the lateral sulcus to show how the 
middle cerebral artery courses laterally through it, 
giving off the cortical branches (as at 34 and 35), which 
emerge on to the lateral surface of the cerebral 
hemisphere (page 208). Also revealed is the optic tract 
(32), passing back from the optic chiasma (4) round the 
side of the cerebral peduncle (31) to the lateral 
geniculate body (29). Superficial to the optic tract lies 
the anterior choroidal artery (33), running into the 
choroid plexus of the inferior horn of the lateral 
ventricle (30) and so forming the main supply of the 
choroid plexus of the lateral and third ventricles. 


In B the various arteries have been removed en bloc and 
spread out to indicate their anastomotic connexions. 
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Olfactory tract 

Optic nerve 

Anterior cerebral artery 

Optic chiasma 

Pituitary stalk 

Internal carotid artery 

Middle cerebral artery 

Posterior communicating artery 

Posterior cerebral artery 

Oculomotor nerve 

Trochlear nerve 

Superior cerebellar artery 

Trigeminal nerve 

Labyrinthine artery 

Basilar artery 

Pons 

Anterior inferior cerebellar artery 

Middle cerebellar peduncle 

Facial nerve 

Vestibulocochlear nerve 

Vertebral artery 

Anterior spinal artery 

Medulla oblongata 

Posterior inferior cerebellar artery 

Spinal root of accessory nerve 

Rootlets of glossopharyngeal, vagus and cranial 
part of accessory nerves 

Posterior temporal } branch of posterior 
Middle temporal cerebral artery 

Lateral geniculate body 

Choroid plexus of inferior horn of lateral ventricle 
Cerebral peduncle 

Optic tract 

Anterior choroidal artery 

Cortical branches of middle cerebral artery 
Lateral frontobasal artery 

Striate branches of middle and anterior cerebral arteries 
Long central (recurrent) branch of anterior cerebral artery 
Anterior communicating artery 
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Base of the brain the brainstem, cranial nerves and geniculate bodies 


Right 
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Olfactory bulb 
Olfactory tract 
Optic nerve 

Optic chiasma 
Optic tract 
Pituitary stalk 
Oculomotor nerve 
Trochlear nerve 
Pons 

Trigeminal nerve 
Abducent nerve 
sitesi } of facial nerve 
Vestibulocochlear nerve 

Roots of glossopharyngeal, vagus 
and cranial part of accessory nerves 
Spinal part of accessory nerve 
Rootlets of hypoglossal nerve 
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Pyramid of medulla oblongata 
Olive 

Tonsil of cerebellum 

Choroid plexus of fourth ventricle 
Flocculus 

Middle cerebellar peduncle 
Posterior perforated substance 
Mamillary body 

Cerebral peduncle 

Uncus 

Anterior perforated substance 
Olfactory trigone 

Olfactory tract 

Olfactory trigone 

Anterior perforated substance 
Optic nerve 

Optic chiasma 

Pituitary stalk 
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Mamillary body 

Posterior perforated substance 
Oculomotor nerve 

Cerebral peduncle 

Optic tract 

Lateral geniculate body 

Choroid plexus of inferior horn of 
lateral ventricle 

Pulvinar 

Medial geniculate body 

Splenium of corpus callosum 
Concentric diminution (tunnel vision) 
Central scotoma 

Complete field loss 

Bitemporal hemianopia 
Homonymous hemianopia 
Quadrantic hemianopia 


A] brain with the brainstem, from below 
8) with most of the left half of the brainstem removed 
& optic pathway and patterns of visual field loss 


In A all vessels have been removed to give a clear view of 
the cranial nerves and their relationship to the brainstem 
(see notes). 


In B the left half of the brainstem has been removed at 
midbrain level to show the optic tract (40) winding 
backwards round the side of the cerebral peduncle (39) 
and leading to the lateral geniculate body (41), with the 
medial geniculate body adjacent (44). 


C shows a schematic of the optic pathway and how 
pathology in different locations along the path will result 
in different patterns of visual field loss. 


The cranial nerves are numbered (by long tradition with Roman 
dsp ph aca 


The olfactory nerve (I) consists of about 20 filaments that pass through 
the cribriform plate of the ethmoid bone to enter the olfactory bulb 
GA) rena cet ni OF Sof tactony tract (2) ars 6 ee 

e fronta’ 


The optic nerve (I) (A3) passes backwards from the eye through the 
optic canal (page 188, 4) to the optic chiasma (Ad). 

The oculomotor nerve a (A7; B38) emerges on the medial side of the 
cerebral peduncle 
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the dorsal surface of the brainstem (from the midbrain, behind the 

te emer Ty 38), It winds round the lateral 
the cerebral peduncle, 


Bests eoaenr stich abi Mli aadincch dio ro Sarg 
pons (A9), where the pons continues into the middle cerebellar 
peduncle (A23) 


The abducent nerve (V1) (A11) near the midline at the junction 
of the pons (A9) and the pyram id of the medulla (A18). 


The ronal neree sy iA (A12 and SS len acd 
(A14) emerge from the lateral pontomedullary angle. 


The 


glossopharyngeal vagus (X) nerves and the cranial part of 
sab. hal 


five osetia segments ofthe 
Botine 


e hypoglossal nerve (XII) (A17) emerges from the medulla between 
ee pyramid and the olive (A18 and 19). 
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Calcarine fissure 
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Interior of the cerebral hemispheres ventricles of the brain 


Oo 


In A the cerebral hemispheres have been dissected 
away from above, to open up the lateral ventricles. On 
the right side, the body of the lateral ventricle (the 
region containing in its floor the key numbers 6-9) 
becomes the anterior horn (3) in front of the 
interventricular foramen (5). At the back the ventricle 
curves downwards and forwards as the inferior horn 
(10) and backwards as the posterior horn (11). On the 
left side, there has been further dissection of the 
inferior and posterior horns. In the floor of the inferior 
horn are seen the hippocampus (24 and 25) and the 


Anterior 


Left +| Right 


Posterior 


collateral eminence (23, the bulge produced by the 
collateral sulcus seen on page 212, A9). The collateral 
trigone (18) is at the junction of the inferior and 
posterior horns. The bulb (19, caused by fibres of the 
corpus callosum) and the calcar (20, caused by the bulge 
of the calcarine sulcus seen on page 212, A7) are in the 
medial wall of the posterior horn. The optic radiation 
(22) is immediately lateral to the posterior horn. 


In B the front part of the bluish diamond-shaped area 
with the key numbers 30 and 31 is the roof of the third 
ventricle (B30). 


TA} the lateral ventricles and their horns, from above 


8 ] the lateral ventricles and the roof of the third 
ventricle, from above 


Septum pellucidum 

Rostrum of corpus callosum (posterior surface) 
Anterior horn of lateral ventricle 

Head of caudate nucleus 

interventricular foramen 

Choroid plexus of body of lateral ventricle 
Thalamus 

Thalamostriate vein 

Body of caudate nucleus 

10 Choroid plexus of inferior horn of lateral ventricle 
11 Posterior horn of lateral ventricle 

12 Vermis of cerebellum 

13 Inferior colliculus 

14 Superior colliculus 

15 Pineal body 

16 Crus of fornix 

17 Fimbria 

18 Collateral trigone 

19 Bulb 

20 Calcar 

21 Tapetum of corpus callosum 

22 Optic radiation 

23 Collateral eminence 

24 Hippocampus 

25 Pes hippocampi 

26 Choroid fissure 

27 Body of fornix 

28 Anterior column of fornix 

29 Tela choroidea of third ventricle 

30 Choroid plexus in third ventricle (visible below 29) 
31 Internal cerebral vein 

32 Great cerebral vein 
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any ventricles of the brain: 
the third ventricle (page 210, 11), with on each side an 
interventricular foramen (5; page 210, 9) leading into 
the lateral ventricle, consisting of a body (6) with anterior, 
inferior and posterior horns (3, 10 and 11) 
the aqueduct of the midbrain (page 210, 22) connecting the 
third ventricle (page 210, 11) with 
the fourth ventricle, behind the lower part of the pons and 
upper part of the medulla oblongata (page 210, 17), with a 
median aperture in the roof (page 228, E40) and a lateral 
aperture in each lateral recess (page 228, C31) through which 
cerebrospinal fluid escapes into the subarachnoid space. 


Tela choroidea is the name given to a double layer of pia mater (as 
at B29). When it contains a mass of capillary blood vessels and is 


covered by ependyma (the epithelium lining the ventricles) it 
becomes the choroid plexus (as at A and B, 6). 


Cerebrospinal fluid is produced by the choroid plexuses. One mass 
of choroid plexus is in the roof of the third ventricle (B30) and 
extends on each side through the interventricular foramen (A and 
B, 5) into the body of the lateral ventricle (A and B, 6) and then 
into its inferior horn (A10) (but not into its anterior or posterior 
horns, 3 and 11). 


A separate choroid plexus, not connected with the above, lies in 
the roof of the fourth ventricle (page 210, 18; page 228, D, 39) 
and extends out through the lateral recesses to become visible on 
the undersurface of the brain near the pontomedullary angle 
(page 218, A21). 
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Interior of the cerebral hemispheres 


the internal capsule and basal nuclei 
In A the left hemisphere has been sectioned at the level upper surface of the thalamus (10) in the floor of the 


of the interventricular foramen (6), and the right ventricle. At the lower level on the left the thalamus is 
hemisphere about 1 cm higher. On the left side the seen in section (26). The anterior horn of the lateral 
internal capsule (27-29) is seen between the caudate ventricle (4) extends forwards into the frontal lobe, and 
nucleus (7) and thalamus (26) medially and the the posterior horn (18) backwards into the occipital 
lentiform nucleus (30 and 31) laterally. In the higher lobe. The optic radiation (20) runs lateral to the 

section on the right, the nerve fibres that form the posterior horn, separated from it by the tapetum (19), 
internal capsule occupy the corona radiata (13). The which is a thin sheet of fibres derived from the corpus 
view on the right looks down into the body of the callosum (14) whose main bulk lies medial to the horn 
lateral ventricle with the choroid plexus (11) and the as the forceps major (15). 


Posterior 


TA) transverse sections of the cerebral hemispheres, from above 


8 transverse section of the left cerebral hemisphere, from 
below 


BO axial magnetic resonance image (MRI) at a similar level to 
the sections in A 


Brain 223 


In B, looking upwards at a similar level to that on the foramen (6), which is bounded medially by the 

left side of A, the third ventricle (24) is in the midline, anterior column of the fornix (36) and laterally by the 
communicating at the front with the anterior horn of thalamus (26). Compare with major features in the MR 
the lateral ventricle (4) through the interventricular image (C). 


Frontal pole 

Forceps minor 

Genu of corpus callosum 

Anterior horn of lateral ventricle 

Septum pellucidum 

interventricular foramen 

Head 

Body 

Thalamostriate vein 

10 Thalamus 

11. Choroid plexus of body of lateral ventricle 

12 Body of fornix 

13 Corona radiata 

14 Splenium of corpus callosum 

15 Forceps major 

16 Bulb 

17 Calcar 

18 Posterior horn of lateral ventricle 

19 Tapetum of corpus callosum 

20 Optic radiation 

21 Choroid plexus passing forwards into inferior 
horn of lateral ventricle 

22 Crus of fornix 

23 Tail of caudate nucleus 

24 Third ventricle 

25 Interthalamic adhesion 

26 Thalamus 

27 Posterior limb 

28 Genu 

29 Anterior limb 

30 Globus pallidus 

31 Putamen 

32 External capsule 

33 Claustrum 

34 Extreme capsule 

35 Insula 

36 Anterior column of fornix 

37 Pineal body 

38 Fimbria 

39 Visual (striate) area of cerebral cortex 

40 Junction of posterior and inferior horns of 

lateral ventricle 


} of caudate nucleus 
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of internal capsule 


} lentiform nucleus 
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The internal capsule consists of: thalamus to the postcentral gyrus (thalamocortical fibres), and the 
the anterior limb corticospinal fibres from the motor cortex to the anterior horn cells 
the genu of the spinal cord. These motor fibres mainly occupy the anterior 
the posterior limb two-thirds of the posterior limb. 


the sublentiform part 
oe penal il ea The sublentiform part consists of fibres passing below the posterior 


end of the lentiform nucleus. Among its most important fibres are 
The anterior limb (29) lies between the head of the caudate nucleus those of the auditory radiation, running from the medial geniculate 
(7) and the lentiform nucleus (30 and 31), Its main fibre constituents body to the auditory area of the cortex, 
are those passing between the various parts of the frontal cortex and : 
thalamus (in both directions) and to pontine nuclei. The retrolentiform part consists of fibres at the posterior end of the 
posterior limb, passing from the lateral geniculate body to the visual 
The genu (28) is between the anterior and posterior limbs (29 and area of the cortex and constituting the optic radiation (20). 
27). Its most important fibres are the corticonuclear fibres (formerly : 2 - 
called corticobulbar), passing from the head and neck area of the Clinically the most important parts of the internal capsule are the 


motor cortex (precentral gyrus) to the motor nuclei of cranial nerves. genu and anterior two-thirds of the posterior limb, because this is 
© ) bs — = where the motor fibres from the cortex to cranial nerve nuclei and 


The posterior limb (27) lies between the thalamus (26) and the anterior horn cells are situated. It is damage to these ‘upper motor 
lentiform nucleus (30 and 31). Apart from fibres to pontine nuclei, it neurons’ by haemorrhage or thrombosis that causes the 
also contains those fibres of the sensory pathway that run from the characteristic paralysis of a stroke (page 217). 


€> Cranial cavity and brain 


interior of the cerebral hemispheres 
the hemispheres and brainstem in coronal section 


1 Corpus callosum 19 Choroid plexus of inferior horn of lateral ventricle 
2 Septum pellucidum 20 Choroid fissure 
3 Body of fornix 21 Optic tract 
4 Choroid plexus 22 Corticospinal and corticonuclear fibres in cerebral peduncle 
5 Body of lateral ventricle 23 Corticospinal and corticonuclear fibres in pons 
6 Thalamus 24 Corticospinal fibres in pyramid of medulla oblongata 
7 Thalamostriate vein 25 Substantia nigra 
8 Body of caudate nucleus 26 Red nucleus 
9 Corona radiata 27 Subthalamic nucleus 
10 ribs pega 28 Third edited 
11° ‘External capsule 29 Globus pallidus 
12 Extreme capsule 30 Putamen } lentiform nucleus 
13 Insula 31 Claustrum 
14 Tail of caudate nucleus 32 Basilar artery 
15 Inferior horn of lateral ventricle 33 Sphenoidal sinus 
16 Collateral sulcus 34 Mandible 
17 Parahippocampal gyrus 35 Odontoid process 
18 Hippocampus 
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A) oblique coronal section, from the front 


The section in A, looking from front to back, has been 
cut slightly obliquely in order to show how the motor 
fibres of the internal capsule (10) pass from the 
hemispheres and down through the midbrain (cerebral 
peduncle, 22), pons (23) and medulla (24). The sloping 
floor of the body of the lateral ventricle (5) is formed by 
the thalamus (6) and caudate nucleus (8) with the 
thalamostriate vein (7) in between. The roof is the 
corpus callosum (1), with the septum pellucidum (2) 
separating the two ventricles in the midline. The 
hippocampus (18) is in the floor of the inferior horn 
(15), with the tail of the caudate nucleus (14) in its roof. 


The MR image in B is at a more anterior and vertical 
level than A, and shows the sphenoidal sinus (33), the 
mandible (34) and the odontoid process (35) (lateral 
view on page 210). 


The basal nuclei (still often known clinically by their old name, 
basal ganglia) include certain subcortical cell groups in the white 
matter of the cerebral hemispheres, in particular the caudate and 
lentiform nuclei (A8, 29 and 30). On functional grounds it is now 
usual to include the substantia nigra (A25) and the subthalamic 
nucleus (A27) (both in the midbrain, not in the cerebrum), and to 


exclude the amygdaloid nucleus (at the front end of the tail of the © coronal Magnetic Resonance Image a al 
caudate nucleus) because it is functionally associated with the (MRI) 

limbic system. Right J Left 
The basal nuclei are functionally part of the extrapyramidal | 


system. idal diseases do not cause paralysis but lead to 
abnormal involuntary movements and disturbances of reflexes and 
muscle tone: for example, Parkinsonism, where there is loss of the 
neurotransmitter dopamine in the substantia nigra. 
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Cerebellum the cerebellum and the brainstem 


Anterior 


Left <)> Right 


Posterior 


FA] from above 
8 ] from below 
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Pineal body 

Vermis of cerebellum 
Cerebellar hemisphere 

A cerebellar folium 

Primary fissure 

Cerebellar notch 

Pons 

Pyramid of medulla oblongata 
Tonsil of cerebellum 

Uvula of vermis 

Pyramid of vermis 

Olive 

Dorsolateral (posterolateral) fissure 
Flocculus 

Middle cerebellar peduncle 


Anterior 
Right Left 


Posterior 


The view in A, looking down from above, shows the __In B the anterior or ventral view shows the pons (7) 


central vermis of the cerebellum (2) with the passing laterally to become the middle cerebellar 
hemispheres on each side (3). The pineal body (1) peduncle, which disappears into the cerebellar 
projects backwards from the (unlabelled) third hemisphere (as on page 218, A23). The flocculus (14) 
ventricle to overlie the midbrain (compare with lies behind the peduncle, and the tonsil (9) is the part 
the side view on page 210, 13). of the hemisphere that overlies the margin of the 


foramen magnum (as on page 178, 63). 


The cerebellum occupies much of the posterior cranial fossa (page 178, 22) and is covered by the tentorium cerebelli (page 188, 36). 
The cerebellum consists of a central longitudinal region, the vermis (A2), with a cerebellar hemisphere on each side (A3). 
Like the cerebrum, the cerebellum has a cortex of grey matter on the surface, with underlying white matter. 


In each hemisphere the white matter contains four subcortical cell groups—the dentate, globose, emboliform and fastigial nuclei. The nuclei 
give rise to most of the fibres that leave the cerebellum; the most important is the dentate nucleus (page 228, B23). 


The cerebellum is connected to the brainstem by three ee ee one pair to each part of the brainstem: 
* by the superior cerebellar peduncles to the midbrain (page 228, C2. 

. oA the middle cerebellar peduncles to the pons (B15; page 228, ae 

* by the inferior cerebellar peduncles to the medulla oblongata (page 228, C26) 


The following notes, correlating cerebellar form and function, are a simplified synopsis of a complicated organ, but are sufficient to give a 
general understanding of its significance. 


FE Oe arene tts concernpe With tie ca-ornegn Olas Cae ee aa oo with cormcions eepeatin ta 

apse i perenh Hidiaise link repaired for example, the left cerebellar hemisphere helps to contro! the left 
crrandlig is comract es thaien cobra hecenan wean exerts its influence on the right arm and leg (the contralateral side), due to the 
decussation of corticospinal fibres in the medulla 


The various named parts are heck sppractated lr s:mnicfling: segians section (es oat ame AAereve Areca conveniently He prcuned aaearig 2° 
their phylogenetic (evolutionary) significance. 


The lingula at the front (page 228, A21), and the nodule at the back (page 228, A10), which is continuous at each side with the flocculus (A14, 
forming the flocculonodular lobe), constitute the oldest or vestibular part of the cerebellum (archaeocerebellum) and are mainly concerned 
with vestibular functions (balance), 


ref th vers Ge 2 1-17 daar tind te rine Gage 2 A11-18) constitute the middle lobe 
(sometimes also known confusingly as the posterior lobe). This is the largest and most recently evolved eh capita 

ee ene ens MOL ie ae eee wae It is mainly concerned with the control of muscle tone and 

ine movements. 


It follows from the above that disturbances of cerebellar function, e.g. by the pressure of tumours, result in disorders of balance and 
cae movements of the arms and legs (ataxia), Gaile ot muscle tone Ciypesoniin) andl cyctecpns (onclllatind eve Hewenwras) but no 
par 
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Cerebellum, brainstem and spinal cord 
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Sections of the cerebellum and 
brainstem, and the cervical cord 


A) the left half of the brainstem and cerebellum, in a 
midline sagittal section, from the right 


BY the right cerebellar hemisphere in an oblique 
sagittal section, from the left 


@ the floor of the fourth ventricle, from behind 
© the roof of the fourth ventricle, from behind 


@ the isolated choroid plexus of the fourth ventricle, 
from behind 


@ the lower brainstem and cervical part of the spinal 
cord, from behind 


In the sagittal section in A, various parts of the 
cerebellum are labelled (9-21). In the pons (6) 
corticospinal and corticonuclear fibres (7) are seen 
coursing down through the ventral part to reach the 
medulla (8). 


The section of a hemisphere in B shows the dentate 
nucleus (23), the largest of the subcortical cerebellar 
nuclei. 


At the side of the floor of the fourth ventricle in C are 
seen the cut edges of the three cerebellar peduncles 
(24-26) which connect the cerebellum to the midbrain, 
pons and medulla. 


In D the tela choroidea and choroid plexus (39) of the 
posterior part of the roof of the fourth ventricle are 
shown in situ. 


In E they have been dissected free to emphasise the 
T-shaped plexus (41) and the median aperture (40) in 
the tela (42). 


In F the posterior parts of the skull and upper vertebrae 
have been removed to show the continuity of the 
brainstem with the spinal cord, from which dorsal nerve 
rootless are seen to emerge (as at 53). The spinal root of 
the accessory nerve (47) runs up through the foramen 
magnum (49) to join the cranial part in the jugular 
foramen (45). Ventral nerve rootlets (as at 59), ventral 
to the denticulate ligament (50), unite to form a ventral 
nerve root which joins with a dorsal nerve root (61, 
whose formative rootlets dorsal to the ligamentum 
have been cut off from the cord in order to make the 
ventral rootlets visible) to form a spinal nerve 
immediately beyond the dorsal root ganglion (60). The 
nerve immediately divides into ventral and dorsal rami 
(as at 64 and 65). 
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Inferior colliculus 
Tectum 
Aqueduct 
Tegmentum 
Fourth ventricle 
Pons 
Corticonuclear and corticospinal fibres 
Medulla oblongata 

Choroid plexus of fourth ventricle 
Nodule 

Uvula of vermis 

Secondary (postpyramidal) fissure 
Pyramid of vermis 

Prepyramidal fissure 

Tuber of vermis 

Folium of vermis 

Declive 

Primary fissure 

Culmen 

Central lobule 

Lingula 

Superior medullary velum 

Dentate nucleus 

Superior 
Middle 
Inferior 
Median groove 

Medial eminence 

Facial colliculus 

Medullary striae 

Lateral recess 

Vestibular area 

Cuneate tubercle 

Gracile tubercle 

Obex 

Vagal triangle 

Hypoglossal triangle 

Trochlear nerve 

Tela choroidea and choroid plexus 

Median aperture 

Choroid plexus 

Tela coroidea 

Floor of the fourth ventricle 

Internal acoustic meatus with facial and vestibulocochlear 
nerves and labyrinthine artery 

Roots of glossopharyngeal, vagus and cranial part of 
accessory nerves and jugular foramen 

Posterior inferior cerebellar artery 

Spinal root of accessory nerve 

Vertebral artery 

Margin of foramen magnum 

Denticulate ligament 

Lateral mass of atlas 

First cervical nerve and posterior arch of atlas 

Dorsal rootlets of second cervical nerve 

Posterior spinal arteries 

Arachnoid mater 

Dura mater 

Lamina of sixth cervical vertebra 

Spinous process of seventh cervical vertebra 

Ventral rootlets 
Dorsal root ganglion 
Dorsal root 

Scalenus anterior 
Longus capitis 
Ventral ramus 
Dorsal ramus 
External carotid artery 

Internal carotid artery 

Vagus nerve 

Internal jugular vein 

A vein from vertebral venous plexuses 

Transverse process of atlas 

Capsule of lateral atlanto-axial joint 

Atlanto-occipital joint 

Rectus capitis lateralis 

Sigmoid sinus 

Choroid plexus emerging from lateral recess of fourth ventricle 


of midbrain 


cerebellar peduncle 


of fourth cervical nerve 


} of third cervical nerve 


Cranial cavity and brain 


Cervical vertebral column 


Superior Superior 


Lateral Medial Left Right 
(left) 


A] Inferior rB Inferior 


Inferior 


@ intervertebral formina and 8 ) the vertebral column and spinal cord, from behind 
spinal nerves, from the right 


Cervical vertebral column ED 


Cervical vertebral column posterior neck and vertebral joints 


The suboccipital region, vertebral column and spinal nerves 


In A the suboccipital region has been exposed transverse ligament of the atlas (25) forms the 


by removing trapezius and parts of splenius transverse part of the cruciform ligament (22 
(20) and semispinalis (3). The principal structure and 27); all are displayed by removing the 
in the suboccipital triangle (see the note tectorial membrane. 


below) ts the vertebral artery (16). The side view of the cervical vertebral column 
In B the vertebral arches and much of the skull —_ in C shows a typical dorsal root ganglion (as at 
have been removed, together with parts of the 52) in an intervertebral foramen (see page 
meninges and spinal cord. The tectorial 213), and spinal nerves dividing into a small 
membrane (28) is the upward continuation of dorsal ramus (as at 46) and a large ventral 

the posterior longitudinal ligament (29). The ramus (47). 


The subocci al triangle: 
Boundaries—re ae i ee eee 


sar shold” to-occipital membrane (1 Pee eee miarct aera 
Pal lc i agen oot ir og 


Pedic aero hie associated with the extradural 
Gomatimes called icpeerd ons ccarturinast cana: the 


1 Occipital belly of occipitofrontalis 29 Posterior longitudinal ligament 
2 Occipital artery 30 Spinal cord 
3 Semispinalis capitis 31 Denticulate ligament 
4 Ligamentum nuchae 32 Dorsal rootlets of spinal nerve 
5 Rectus capitis posterior minor 33 Arachnoid and dura mater (reflected) 
6 Rectus capitis posterior major 34 Radicular artery 
7 Posterior tubercle of atlas 35 Dura mater 
8 Spinous process of axis 36 Posterior spinal arteries 
9 Semispinalis cervicis 37 Ventral rootlets of spinal nerve 
10 Lamina of axis 38 Dural sheath over dorsal root ganglion 
11. Greater occipital nerve 39 Vertebral artery 
12 Obliquus capitis inferior 40 Lamina of axis 
13 Longissimus capitis 41 Lateral atlanto-axial joint 


Posterior arch of atlas 
Atlanto-occipital joint 
Zygapophysial joint 
Vertebral artery 


14 Transverse process of atlas 

15 Obliquus capitis superior 

16 Vertebral artery 

17 Dorsal ramus of first cervical nerve 


18 Posterior arch of atlas Dorsal ramus h ical 

19 Posterior atlanto-occipital membrane Ventral ramus OT TOMER CONIC Kae 
20 Splenius capitis Anterior tubercle 

21 Basilar part of occipital bone and position of Posterior tubercle of transverse process 


attachment of tectorial membrane 
22 Superior longitudinal band of cruciform ligament 
23 Hypoglossal nerve and canal 
24 Alar ligament 
25 Transverse ligament of atlas 
26 Superior articular surface of axis 
27 Inferior longitudinal band of cruciform ligament 
28 Tectorial membrane 


Body of fourth cervical vertebra 
Intervertebral disc 

Dorsal root ganglion of fifth cervical nerve in 
intervertebral foramen 

Groove for (ventral ramus of) spinal nerve 
Spinous process of fifth cervical vertebra 
Extradural space 

Subarachnoid space 
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Radiographs 


Radiographs 234 
Vertebral column 234 
Carotid arteriogram and venogram of the neck 236 


Skull and paranasal sinuses 238 
Skull, lateral view 240 
Carotid arteriograms 242 
Vertebral arteriograms 244 


Dural venous sinuses 246 
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A] lateral view 
B atlas and axis, from the front 
@ anterior oblique view 


© anteroposterior radiograph of the 
cervical spine 


e lateral radiograph of the cervical spine 


The side view in A shows the vertebral 
bodies (as at 11) and the obliquely angled 
zygapophyseal joints (as at 7). The 
anterior and posterior arches of the atlas 
(1 and 2) are clearly seen but the dens of 
the axis (3) is largely obscured in this view 
(see B). Note the large size of the spine of 
the axis (5; compare with page 82, C6), 
and that the spine of C7 vertebra (10) 
projects farther back than the others. In 
front of the vertebral column there is 
translucency due to the air-filled pharynx, 
larynx and trachea (21, 15 and 12). 


Cervical vertebrae 


Vertebral column 2 


3 Superior 
ia 


| 
Anterior a => Posterior 


Inferior 
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In B the picture is taken with the mouth opened wide, the standard 
radiological method of visualising the dens of the axis (3) and the 


lateral atlanto-axial joint (24). 


The oblique view in C is taken with the neck rotated about 45°, to 
display the boundaries of an intervertebral foramen (29). 


Anterior arch | of atlas 
Posterior arch =| 

Dens 

Body of axis 
Spinous process | 

Inferior articular process of third 
cervical vertebra 

Zygapophyseal joint 

Superior articular process of 
fourth cervical vertebra 
Transverse process of fifth 
cervical vertebra 

Spinous process of seventh 
cervical vertebra 

Body of sixth cervical vertebra 
Trachea 

Calcification in cricoid cartilage 
Calcification in thyroid cartilage 
Vestibule of larynx 
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17 
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22 
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24 
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26 
27 
28 
29 
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31 
32 


Body of hyoid bone 

Tip of greater horn of hyoid bone 
Epiglottis 

Vallecula 

Base of tongue 

Oral part of pharynx 

Angle of mandible 

Inferior articular surface of 
lateral mass of atlas 

Lateral atlanto-axial joint 
Superior articular surface of axis 


Bifid spinous process of axis 

Body | tf h ical b 
Pedicle | Of fourth cervical vertebra 
Intervertebral foramen 

Sti of fifth cervical vertebra 
Region of vocal chords 
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Carotid arteriogram and venogram of the neck 


A] carotid arteriogram, right side, lateral view A) aarti 


Posterior aa Anterior 


Inferior 


Superior 


Inferior 


he neck 


In A various branches of the external carotid 
artery are seen as well as the cervical, petrous 
and cavernous parts of the internal carotid (4, 3 
and 2). Branches of the superficial temporal 
artery (1) are prominent, as well as the rather 
smaller anterior and posterior branches of the 
middle meningeal artery (5 and 6), which arises 
from the maxillary artery (7). 


The central vessels in the venogram in B are the 
anterior jugular veins (15), mostly outlined 
against the translucency of the trachea (14). 
The left internal jugular vein (12, with a 
catheter passed high up into it and indicated by 
the asterisks) receives the superior thyroid vein 
(11), above which the facial and lingual veins 
can be identified (9 and 10). The middle thyroid 
vein (13) is prominent at a lower level. 


Branches of superficial temporal artery 
Cavernous part 

Petrous part of internal carotid artery 
Cervical part 
Anterior branch 
Posterior branch 
Maxillary artery 
Occipital artery 
Facial vein 

10 Lingual vein 

11 Superior thyroid vein 
12 Internal jugular vein 
13 Middle thyroid vein 
14 Margins of trachea 
15 Anterior jugular vein 


of middle meningeal artery 
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In lateral carotid arteriograms the internal carotid 
artery in and above the cavernous sinus appears like 


the letter U on its side (as at 2 in A), and is often 
called the carotid siphon. 
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Skull the skull and paranasal sinuses 


Sagittal suture 

Lambdoid suture 
Calcification in falx cerebri 
Frontal sinus 

Crista galli 

Ethmoidal air cells 

Lesser wing of sphenoid bone 
Superior orbital fissure 
Greater wing of sphenoid bone 
10 Supra-orbital margin 

11 Frontozygomatic suture 

12 Infra-orbital margin 

13 Foramen rotundum 

14 Petrous part of temporal bone 
15 Maxillary sinus 

16 Inferior nasal concha 

17 Nasal septum 

18 Dens of axis 

19 Coronoid process of mandible 
20 Zygomatic bone 

21 Zygomatic arch 
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P : Superior 
A] postero-anterior view 
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Inferior 
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In a complicated structure such as the skull there is considerable overlapping 
of bony structures. The more obvious features in a standard anterior view (A) 
are the orbits (upper and lower margins at 10 and 12) and the nasal septum 
(17), with the crista galli at a higher level (5). The frontal sinuses are small (4) 
and there is some calcification in the falx cerebri (3) which would otherwise 
not be visualised. Ethmoidal air cells (6) lie medial to the orbit, through which 
are seen the lesser wing of the sphenoid and the superior orbital fissure (7 and 
8). At a lower level the foramen rotundum is visible (13), with below it the 
translucency of the maxillary sinus (15). 


The view in B, where the chin is tilted upwards at 45°, is taken to emphasise 
the frontal sinuses (4) above and medial to the orbits, and the maxillary 
sinuses (15) below the orbits. 


Skull 
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Skull /atera/ view 


Superior 


Anterior <= | => Posterior 


Inferior 


The central feature is the pituitary fossa (17), with the anterior and 
posterior clinoid processes (18 and 16). In the vault of the skull, suture 
lines (as at 1) must not be confused with vascular markings (as at 2 
and 3). The position of the external acoustic meatus is indicated (5), 
and so is the head of the mandible (8); the density of overlapping 
bones, especially the petrous temporal, obscures details in this region, 
but towards the back the honeycomb of mastoid air cells (4) is clear. 
The opacities in the teeth are dental fillings. 


1 Coronal suture 

2 Frontal branch } ‘ 

2 Patietal Geanch of middle meningeal artery 
4 Mastoid air cells 

5 External acoustic meatus 

6 Mastoid process 

7 Anterior arch of atlas 

8 Head 

9 Angle of mandible 
10 Oral part 

11 Nasal part ener 


12 Hard palate 

13 Maxillary sinus 

14 Ethmoidal air cells 

15 Sphenoidal sinus 

16 Posterior clinoid process 

17 Pituitary fossa 

18 Anterior clinoid process 

19 Floor of anterior cranial fossa 
20 Frontal sinus 
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Arteriograms 
Carotid arteriograms (digitally subtracted arterial phase of carotid arteriograms) 


Digital subtraction arteriography (DSA) is a 
technique that allows unwanted background 
material to be reduced, thus emphasising the 
image of the blood vessels. In the oblique 
view in A the upper (cervical) part of the 
internal carotid artery in the neck (1) can be 
visualised entering the carotid canal in the 
petrous part of the temporal bone, with 
which it takes a right-angled turn forwards 
and medially (2). It then curves upwards 
along the carotid groove of the sphenoid 
bone (3) within the cavernous sinus and 
emerges as the cerebral part (4) which 
divides into the anterior and middle cerebral 
arteries (5 and 6). Note the ophthalmic artery 
(7) passing forwards into the orbit. 


Cervical 

Petrous ; ; 
Caveaous part of internal carotid artery 
Cerebral 

Anterior cerebral artery 

Branches of middle cerebral artery 
Ophthalmic artery 

Middle cerebral artery 
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A) lateral projection 
Posterior . Anterior 
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rB anteroposterior view 
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Superior 
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In the anteroposterior view in B the characteristic 
T-shaped division of the internal carotid artery 
into anterior and middle cerebral branches 


(2 and 11) is clearly seen. 
1 Angular branches of middle cerebral artery 
2 Anterior cerebral artery 
3 Anterior temporal branches of middle cerebral artery 
4 Branches (in insula) of middle cerebral artery 
5 Callosomarginal artery 
6 Cavernous portion of internal carotid artery 
7 Cervical portion of internal carotid artery 
8 Frontopolar artery 
9 Genu of middle cerebral artery 


10 Lenticulostriate arteries 

11. Middle cerebral artery 

12 Orbitofrontal branch of pericallosal artery 

13 Pericallosal artery 

14 Petrous portion of internal carotid artery 

15 Posterior parietal branches of middle cerebral artery 
16 Recurrent artery of Heubner 

17 Sylvian point 


Radiographs 


Arteriograms 


Vertebral arteriograms 
(digitally subtracted arterial phase of vertebral arteriograms) 


In A each vertebral artery is first 
labelled (1) after emerging from 
the foramen in the transverse 
process of the atlas and taking a 
right-angled turn medially to lie 
on the posterior arch of the 
atlas. After entering the 
foramen magnum (where both 
vessels are here unusually 
tortuous) they unite to form the 
basilar artery (2) after giving off 
the posterior inferior cerebellar 
arteries (3). The basilar artery 
divides at its upper end into the 
posterior cerebrals (4) after 
giving off the superior 
cerebellar arteries (5). 


Vertebral artery 

Basilar artery 

Posterior inferior cerebellar artery 
Posterior cerebral artery 

Superior cerebellar artery 
Occipital and calcarine branches of 
posterior cerebral artery 
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Superior 


A] anterior view of both sides 
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rB lateral view, left side, from the left 


The lateral view in B emphasises the mass 
of vessels converging on the cerebellum and 
the posterior direction of the posterior 
cerebral artery (4). 
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Radiographs 
Dural venous sinuses 
(digitally subtracted venous phase of vertebral arteriograms) 


Superior sagittal sinus 
Superior cerebral veins 
Superior anastomotic vein 
Great cerebral vein 
Straight sinus 

Confluence of sinuses 
Transverse sinus 

Sigmoid sinus 

Internal jugular vein 

10 Superficial middle cerebral vein 
11 Inferior hemispheric vein 
12 Superior hemispheric vein 
13 Petrosal vein 

14 Superior petrosal sinus 

15 Inferior vermian vein 

16 Superior vermian vein 
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@ lateral view 


In A the superior sagittal sinus (1) can be traced backwards to the confluence 
of the sinuses (6) where it runs laterally to become a transverse sinus (usually 
the right, 7). The other transverse sinus is continuous with the straight sinus 
(5), into which drain the inferior sagittal sinus and the great cerebral vein (4). 
The transverse sinus turns down to become the sigmoid sinus (8) which leaves 
the jugular foramen to enter the neck as the internal jugular vein (9). The 
petrosal vein (13) and the superior petrosal sinus (14) can also be seen. 


Superior 
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Right <= => Left 


Inferior 


rB) anteroposterior view 


In B the superior sagittal sinus (1) continues laterally as the right transverse 
sinus (7). There is a large but fainter confluence of the sinuses (6), above 
which the inferior sagittal sinus is situated. Other contributary venous 
systems are also marked in A and B, such as the inferior and superior 
hemispheric veins (11 and 12) and the inferior vermian vein (15). 
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Appendix I Dental anaesthesia 


In dental practice, anaesthesia of teeth and gingivae is 
achieved either by infiltration or regional nerve block. In 
infiltration anaesthesia, the anaesthetic solution is injected 
into the area concerned, and the anaesthetic agent diffuses 
through the tissues to anaesthetise local nerve fibres. In 
regional nerve block the injection is given to affect the 
nerve(s) supplying the area, which may be at some distance 
from the operative site. 

The bone of the alveolar part of the maxilla, especially 
that of the buccal (outer) surface, is relatively porous, and 
anaesthetic solution that can penetrate to the region of the 
apex of a tooth (where the root canal opens and the nerve 
enters the pulp) will effectively anaesthetise the tooth and 
surrounding gingiva. Infiltration anaesthesia of the buccal 
aspect of the jaw is usually effective for all the upper teeth 
and will allow painless drilling, but painless extraction will 
require anaesthesia of the palatal (inner) aspect as well. 

For the teeth of the lower jaw, infiltration anaesthesia is 
usually effective only for the incisors. The other mandibular 
teeth are embedded in bone that is denser and does not 
allow sufficient penetration of anaesthetic; for these teeth, 
a block of the inferior alveolar nerve is required. Again for 
tooth extraction it is necessary to block the lingual and 
buccal nerves as well in order to anaesthetise the adjacent 
soft tissues. 

The notes that follow describe the anatomical 
background to the above two common methods of dental 
anaesthesia, together with some other nerve blocks that 
may be required. 

It is essential that prior to any injection of local 
anaesthetic, an attempt is made to aspirate blood into the 
syringe. A positive aspiration indicates that the needle has 
inadvertantly entered a blood vessel. Direct intravascular 
injection results not only in failure of the local anaesthetic 
to work but causes a variety of cardiovascular effects 
depending on the agent used. 


Inferior alveolar and lingual nerve 
block 


After branching off from the mandibular nerve just below 
the foramen ovale, the inferior alveolar and lingual nerves 
pass down between the lateral and medial pterygoid 
muscles (see page 124, A and B). The inferior alveolar nerve 
enters the mandibular foramen (with the companion artery 
behind it), lying at this level immediately lateral to the 
medial pterygoid muscle and to the spshenomandibular 
ligament which is attached to the lingula and overlaps the 
opening of the foramen. Within the mandible the nerve 
supplies the pulps of all the teeth of its own side and part 
of the periodontal ligament, and through its mental branch 
it innervates the lower lip and skin of the chin. The lingual 
nerve emerges from between the two pterygoid muscles 
about 1 cm in front of and medial to the inferior alveolar 
nerve. Running downwards across the medial pterygoid, it 
enters the mouth by passing under the lower border of the 


A] mandible, obliquely from the left, in front and 
above, with a needle showing the line of approach 
to the right mandibular foramen 


rB horizontal section 
of the right 
infratemporal 
fossa, from above, 
to show the path 
of the needle 


fo right infratemporal fossa, from the right, with part 
of the mandible and fat removed, with the needle 
tip adjacent to the inferior alveolar nerve 


inferior constrictor of the pharynx, lying in contact with the 
periosteum of the mandible below and behind the third 
molar tooth. It is the sensory nerve to the anterior part of 
the tongue, the floor of the mouth and the lingual aspect 
of the mandible, including the gingivae. It also contributes 
to the innervation of the periodontal ligament. 

Inferior alveolar nerve block, which invariably includes 
lingual nerve block, is achieved by introducing the 
anaesthetic solution through the lateral side of the mouth 
into the fat of the pterygomandibular space—the region 
between the ramus of the mandible laterally and the 
medial pterygoid medially. 

Through the open mouth the anterior border of the 
ramus of the mandible (the external oblique ridge) and the 
ridge of mucous membrane overlying the 
pterygomandibular raphe are identified. For right-sided 
anaesthesia this is done by the operator laying the index 
finger of the left hand on the occlusal surfaces of the molar 
teeth and moving it backwards to feel first the external 
oblique ridge (a rather sharp border) and then, slightly 
behind and more medially, the internal oblique ridge 
(usually a rather rounded margin). More medially still and 
with the mouth opened wide, the pterygomandibular 
raphe is stretched (between its attachments to the 
pterygoid hamulus of the medial pterygoid plate and the 
posterior end of the mylohyoid line) to form a ridge in the 
overlying mucous membrane which can be seen and 
palpated. With the barrel of the syringe lying over the 
opposite premolar teeth, the needle is inserted into the 
mucous membrane 1 cm above the occlusal surface of the 
third molar tooth and immediately lateral to the ridge over 
the raphe, i.e. between the ridge medially and the internal 
oblique line laterally. The needle then pierces the 
buccinator and about 0.5 cm deeper lies lateral to the 
lingual nerve, where a small injection is made. After 
insertion for a further 1 cm the needle tip lies just above 
the lingula where the main injection is made. 


inferior alveolar and lingual nerve block 


Coronoid process 
Mandibular notch (sigmoid notch) 
Coronoid notch (external oblique ridge) 
Internal oblique ridge 
Lingula 

Mandibular foramen 

Parotid gland 

Styloid process 

Maxillary artery 

10 Inferior alveolar vein 

11 Inferior alveolar artery 

12 Inferior alveolar nerve 

13 Lingual nerve 

14 Sphenomandibular ligament 
15 Medial pterygoid 

16 Buccal nerve 

17 Temporalis insertion 

18 Pterygomandibular raphe 
19 Buccinator 

20 Masseter 

21 Lateral pterygoid 

22 Parotid duct 
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In A along needle has been used to indicate that the 
line of approach to the right mandibular foramen (6) is 
from the left premolar region. This line takes the needle 
almost parallel to the slope of the ramus between the 
internal oblique line (4) and the mandibular foramen; 
the foramen is 1 cm behind the oblique line. The needle 
tip lies just above the opening of the mandibular 
foramen. 


The section in B is about 1 cm above the mandibular 
foramen. The fat of the pterygomandibular space has 
been removed to show the needle tip lying above the 
mandibular foramen (6), with the inferior alveolar nerve 
(12) entering it. 


The arrow shows the direction of view of the dissection 
in C, with the needle traversing the pterygomandibular 
space after piercing the buccinator (19). 
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Long buccal nerve block 


The long buccal nerve is a branch of the mandibular 
division of the trigeminal nerve and arises high in the 
infratemporal fossa from where it passes between the two 
heads of lateral pterygoid inferiorly and anteriorly where it 
is medially related to the coronoid notch. It reaches the 
anterior border of the ascending ramus of the mandible at 
a similar occlusal level to the lower third molar and crosses 
the ramus laterally and downwards to the buccal sulcus in 
the retromolar area. Here it branches out piercing the 
buccinator supplying the buccal gingivae and the vestibular 
mucosa forwards to the second premolar. Other fibres 
continue anteriorly to innervate the skin of the cheek. 

When performing extractions or surgery to the molar 
region, the long buccal nerve must be blocked in addition 
to the inferior alveolar and lingual nerves. Alternatively, a 
local buccal infiltration may be used adjacent to the 
surgical area. 

The mucosa is punctured just above the buccal fold of the 
mucosa in the retromolar area. Using a self-aspiring 
syringe, the needle is guided horizontally under the mucosa 
in a posterior direction towards the mandibular ramus 
where the nerve crosses the external oblique ridge 
distobuccal to the third molar; 0.5 ml of solution is 
deposited submucosally. 


Nerve to mylohyoid 


Direct ID block 


Lingual nerve 


@ Injection site 


A] needle positions for long buccal and inferior 
alveolar nerve blocks 


Long buccal nerve block 251 | 


8 ] position of needle and palpating finger 
in the inferior alveolar nerve block 
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Infiltration anaesthesia of the upper teeth 


For infiltration anaesthesia on the buccal aspect of the jaw, 
the needle is inserted into or just below the buccal fold 
(where the mucous membrane is reflected from the jaw to 
the cheek) opposite the appropriate tooth. The tip of the 
needle is directed upwards to the level where the apex of 
the tooth is considered to lie. 

For infiltration of the cheek teeth on the palatal aspect, 
the needle is inserted midway between the gingival margin 
and the midline of the palate opposite the appropriate 
tooth. As a submucosa is present in this region, anaesthetic 
solution can be readily accommodated. 


A) right maxilla and position of needle for anaesthesia 
of the first premolar tooth 


8 ] coronal section of maxilla and cheek through the 
first premolar tooth 


& diagram of injection site and area of anaesthesia 
(lateral view) 


oO diagram of injection site and area of anaesthesia 
(anterior view) 


Q position of needle in buccal sulcus 


In A the needle is being advanced to the level of the 
apex of the first premolar, the position for depositing 
the anaesthetic solution for anaesthesia of this tooth. 
The asterisk indicates the lower part of the root of the 
zygomatic process (see note below). 


In the coronal section in B the needle on the buccal side 
is shown penetrating the mucous membrane (2), with 
the tip lying against the periosteum at the level of the 
apex of the tooth. Note the presence of a submucosa 
here. The needle on the palatal side is being inserted 
midway between the gingival margin (6) and the 
midline. 


Lip 

Buccal fold of mucous membrane 
Alveolar process of maxilla 

Apex of tooth 

Pulp cavity 

Gingival margin 
Mucoperiosteum of hard palate 
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) Area of analgesia 


@ Injection site 
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Posterior superior alveolar nerve block 


The nerve arises from the maxillary nerve in the 
pterygopalatine fossa (see page 124, A and B). It runs down 
in contact with the infratemporal (posterior) surface of the 
maxilla which it pierces about halfway down, to lie under 
the mucous membrane of the maxillary sinus and take part 
in the formation of the superior dental plexus, usually 
supplying the three molar teeth (except for the mesiobuccal 
root of the first molar). It is accompanied by corresponding 
branches of the maxillary vessels. 

Posterior superior alveolar nerve block is rarely necessary 
because of the ease of infiltration anaesthesia of the molar 
teeth, but if required it can be achieved through the 
vestibule of the mouth by advancing the needle upwards 
along the posterior surface of the maxilla. 

The needle is inserted through the buccal fold level with 
the second upper molar tooth, in a direction upwards and 
backwards at an angle of 45° to the vertical and occlusal 
planes. The needle is advanced for 2 cm, keeping as close as 
possible to the maxillary periosteum (10). At this level the 
tip should be in the region where the nerve enters the 
bone. 


@ right infratemporal region and maxilla, from 
behind and below 


rc] dissection of the right infratemporal fossa, 
with needle piercing buccinator (17) to lie 
on the posterior surface of the maxilla 


rH) diagram of position of needle and area of 
anaesthesia (lateral view) 


Go position of needle in posterior buccal sulcus 


Zygomatic arch 

Lateral pterygoid plate 
Posterior surface of maxilla 
Lateral pterygoid 

Medial pterygoid 

Buccal nerve 

Maxillary artery 

Posterior superior alveolar nerve and vessels 
Parotid duct 

Buccinator 

Lingual nerve 

Inferior alveolar nerve 
Inferior alveolar artery 


Posterior superior alveolar nerve block 


Pterygopalatine 
ganglion 
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Nasopalatine nerve block 


The nasopalatine nerve runs downwards and forwards 
under the mucous membrane of the nasal septum, and 
passes through the incisive foramen and incisive fossa to 
enter the roof of the mouth (see page 149, C). It supplies 
the hard palate and palatal alveolus in the region of the 
incisor and canine teeth of its own side and the teeth 
themselves. 

The nerve can be blocked as it emerges from the incisive 
fossa (A1). The injection is made in an upward and slightly 
medial direction just lateral to the midline above the 
gingival margin. The incisor teeth of the nerve’s own side 
and possibly the canine will be affected. For procedures 
involving the adjacent bone of the maxilla, the needle can 
be pushed up into the incisive canal (B) for 1 cmina line 
parallel with the long axis of the central incisor tooth. 
However, this procedure results in intense pain until the 
anaesthetic takes effect. 


A] upper jaw, from below, with needle tip adjacent to 
the incisive fossa 


rB upper jaw, from below, with needle advanced into 
the incisive canal 


In A the needle is in the normal position for tooth 
anaesthesia, and in B the needle is being advanced up 
the incisive canal (1) for more extensive anaesthesia. 


pele enn heave 
Feri and only a small, sence can be a ad. If 

much is injected too rap! athe mucosa may be forcibly stripped 
off the bone, causing considerable postoperative pain. 


Greater palatine nerve block 


The greater palatine nerve (page 143, D29) emerges 
through the greater palatine foramen, at the level of the 
second molar tooth about 1 cm above the gingival margin. 
It runs forwards in a groove on the under surface of the 
hard palate at the junction of the alveolar and palatine 
processes of the maxilla, usually reaching as far forward as 
the canine tooth and forming a plexus with the 
nasopalatine nerve. (The accompanying artery enters the 
incisive fossa and foramen to reach the nasal septum, but 
the nerve does not.) 

The nerve can be blocked in front of its foramen (C5). The 
needle is inserted in an upward and lateral direction—level 
with the second molar tooth, midway between the gingival 
margin and the midline of the palate—and directed to just 
in front of the expected position of the foramen. The block 
should produce anaesthesia of teeth as far forward as the 
first premolar; the canine is in the region of cross- 
innervation between the greater palatine and nasopalatine 
nerves, and the effects on this tooth are variable. 


fC] hard palate, from the left and below, with needle 
tip in front of the right greater palatine foramen 


oO dissection of palatal mucoperiosteum to show the 
greater palatine nerve 


In C the needle tip lies in the desired position in front of 
the greater palatine foramen (5) where, as seen in D, it 
is adjacent to the greater palatine nerve (7). 


Injection too far back may affect the lesser palatine nerves 
supplying the tonllar ae area and soft palate; this is often an 
unpleasant sensati 


Nasopalatine and greater palatine nerve block 


e diagram of injection sites and area of anaesthesia 
 F) position of needle for incisive nerve block 
G} position of needle for greater palatine nerve block 


® Injection sites 


al Area of analgesia 


Incisive fossa leading to incisive canal 
Central incisor tooth 

Alveolar process of maxilla 

Second molar tooth 

Greater palatine foramen 
Mucoperiosteum 

Greater palatine nerve 


NQOUSWN 


Mental and incisive nerve block 

The mental nerve supplies the skin of the lower lip and chin 
and the adjacent mucous membrane and gingiva. The 
incisive nerve supplies the first premolar, canine and incisor 
teeth and gingiva. In mental and incisive nerve block, the 
object is to deposit anaesthetic so that it flows into the 
mental foramen, thus affecting the mental nerve that 
emerges from the foramen and runs upwards, and the 
incisive nerve that continues forwards within the mandible. 
Since the opening of the mental foramen faces upwards 
and backwards, the needle must approach it from above 
and behind so that the tip can enter the opening. 

Through the open mouth and with the angle of the 
mouth retracted, the needle is inserted through the mucous 
membrane in the depth of the sulcus between the 
mandible and cheek in the line of the second premolar 
tooth, After a small mucosal injection, the needle is 
advanced into the opening of the foramen. 


rH ] right mental foramen 

© dissection 

@ diagram of injection site 

© position of needle for mental block 


In H the tip of the needle has been advanced vertically 
from above, in the line of the second premolar tooth, to 
lie at the opening of the mental foramen (9). In the 
dissection in | the fibres of depressor anguli oris (10) 
have been separated to show the needle tip at the 
opening of the mental foramen (9), from which the 
mental nerve and vessels (12) emerge and pass 
upwards. 
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VbWNa 


Second premolar tooth 
Mental foramen 
Depressor anguli oris 
Depressor labii inferioris 
Mental nerve and vessels 
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Inferior alveolar nerve 


@ injection site 
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Appendix Il Reference lists 


The following lists are included to provide ‘at-a-glance’ 
reference to muscle groups, branches of nerves and 
arteries, tributaries of veins, and to lymph nodes. The 
nerves and vessels have been grouped to provide quick 
identification of parent trunks and branches, according to 
the indentation of the listed names. Thus the superior 
laryngeal artery is a branch of the superior thyroid, which 
in turn is a branch of the external carotid. 

An arrow indicates a continuity with a change of name, 
not a branching. 


Muscles 
MUSCLES OF THE HEAD 


Muscles of the scalp 
Epicranius 
Occipitofrontalis 
Occipital belly 
Frontal belly 
Temporoparietalis 


Muscles of the auricle 
Extrinsic 
Auricularis anterior 
Auricularis superior 
Auricularis posterior 
Intrinsic 
Helicis major and minor 
Tragicus 
Antitragicus 
Transversus auriculae 
Obliquus auriculae 


Muscles of the nose 
Procerus 
Nasalis 
Transverse part (compressor naris) 
Alar part (dilator naris) 
Depressor septi 


Muscles of the eyelids 
Orbicularis oculi 
Orbital part 
Depressor supercilii 
Palpebral part 
Lacrimal part 
Corrugator supercilii 
Levator palpebrae superioris (see Muscles of the orbit) 


Muscles of mastication 
Temporalis 
Masseter 
Lateral pterygoid 
Medial pterygoid 


The inclusion of items here does not necessarily imply that 
they are all illustrated in the atlas. Many of the smaller 
vessels and nerves in particular are not shown but have been 
included to provide a record of generally accepted terms as 
far as the anatomy of the head and neck is concerned. 

A list of skull foramina with the structures that pass 
through them is also included but some students may find 
that the simplified list of the more important items on 
page 19 is sufficient for their purpose. 


Muscles of the mouth 
Levator labii superioris 
Levator labii superioris alaeque nasi 
Zygomaticus major 
Zygomaticus minor 
Levator anguli oris 
Buccinator 
Orbicularis oris 
Risorius 
Mentalis 
Depressor labii inferioris 
Depressor anguli oris 
Transversus menti 


MUSCLES OF THE NECK 


Superficial and lateral muscles 
Platysma 
Trapezius (see Upper limb) 
Sternocleidomastoid 


Anterior vertebral muscles 
Longus colli 
Longus capitis 
Rectus capitis anterior 
Rectus capitis lateralis 


Lateral vertebral muscles 
Scalenus anterior 
Scalenus medius 
Scalenus posterior 


Suprahyoid muscles 
Digastric 
Stylohyoid 
Mylohyoid 
Geniohyoid 


Infrahyoid muscles 
Sternohyoid 
Sternothyroid 
Thyrohyoid 
Omohyoid 


MUSCLE GROUPS IN HEAD AND NECK 


Muscles of the pharynx 
Superior constrictor 
Middle constrictor 
Inferior constrictor 
Stylopharyngeus 
Palatopharyngeus 
Salpingopharyngeus 


Muscles of the palate 
Palatoglossus 
Palatopharyngeus 
Tensor veli palatini 
Levator veli palatini 
Musculus uvulae 


Muscles of the larynx 
Cricothyroid 
Posterior crico-arytenoid 
Lateral crico-arytenoid 
Transverse arytenoid 
Oblique arytenoid 
Aryepiglottic 
Thyro-arytenoid and vocalis 
Thyro-epiglottic 
(Superior thyro-arytenoid) 


Muscles of the tongue 
Extrinsic 
Genioglossus 
Hyoglossus and chondroglossus 
Styloglossus 
Palatoglossus 
Intrinsic 
Superior longitudinal 
Inferior longitudinal 
Transverse 
Vertical 


Muscles of the orbit 
Levator palpebrae superioris 
Orbitalis 


Muscles of the eyeball 
Superior rectus 
Inferior rectus 
Medial rectus 
Lateral rectus 
Superior oblique 
Inferior oblique 


MUSCLES OF THE TRUNK 


Suboccipital muscles 
Rectus capitis posterior major 
Rectus capitis posterior minor 
Obliquus capitis inferior 
Obliquus capitis superior 


Deep muscles of the back 
Splenius capitis 
Splenius cervicis 
Erector spinae 

lliocostalis cervicis 
lliocostalis thoracis 
lliocostalis lumborum 
Longissimus capitis 
Longissimus cervicis 
Longissimus thoracis 
Spinalis capitis 
Spinalis cervicis 
Spinalis thoracis 
Transversospinalis 
Semispinalis capitis 
Semispinalis cervicis 
Semispinalis thoracis 
Multifidus 
Rotatores 
Interspinal 
Intertransverse 


MUSCLES OF THE UPPER LIMB 


Connecting limb and vertebral column 


Trapezius 
Latissimus dorsi 
Levator scapulae 
Rhomboid major 
Rhomboid minor 


Connecting limb and thoracic wall 


Pectoralis major 
Pectoralis minor 
Subclavius 
Serratus anterior 


Scapular muscles 
Deltoid 
Subscapularis 
Supraspinatus 
Infraspinatus 
Teres minor 
Teres major 


Nerves 

CRANIAL NERVES AND BRANCHES 

| Olfactory (from olfactory mucous membrane) 
Il Optic (from retina) 


ill Oculomotor 
Superior branch (to superior rectus and levator palpebrae 
superioris) 
Inferior branch (to medial rectus, inferior rectus and 
inferior oblique) 
Oculomotor root to ciliary ganglion 


IV Trochlear (to superior oblique) 


V_ Trigeminal 
Sensory root 
Trigeminal ganglion 
Motor root (joining mandibular nerve) 
Ophthalmic 
Tentorial 
Lacrimal 
Communicating branch with zygomatic 
Frontal 
Supra-orbital 
Supratrochlear 
Nasociliary — anterior ethmoidal — external nasal 
Communicating branch with ciliary ganglion 
Long ciliary 
Posterior ethmoidal 
Anterior ethmoidal 
Lateral and medial internal nasal 
External nasal 
Infratrochlear 
Palpebral 
Maxillary — infra-orbital 
Meningeal 
Ganglionic branches to pterygopalatine ganglion 
Orbital 
Nasal (lateral and medial posterior superior 
nasal and nasopalatine) 
Pharyngeal 
Greater palatine 
Posterior inferior nasal 
Lesser palatine 
Zygomatic 
Zygomaticotemporal 
Zygomaticofacial 
Infra-orbital 
Superior alveolar 
Posterior, middle and anterior superior alveolar 
Superior dental plexus 
Superior dental 
Superior gingival 
Inferior palpebral 
External nasal 
Internal nasal 
Superior labial 
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Mandibular 
Meningeal 
Masseteric 
Deep temporal 
Nerve to lateral pterygoid 
Nerve to medial pterygoid 
Nerve to tensor veli palatini and tensor tympani 
via otic ganglion 
Buccal 
Auriculotemporal 
Nerve to external acoustic meatus 
Tympanic membrane 
Communicating branches with facial nerve 
Anterior auricular 
Superficial temporal 
Lingual 
Faucial 
Communicating branches with hypoglossal nerve 
Communicating branches with chorda tympani 
Sublingual 
Lingual 
Ganglionic branches to submandibular ganglion 
Inferior alveolar 
Mylohyoid 
Inferior dental plexus 
Inferior dental 
Inferior gingival 
Mental 
Mental 
Inferior labial 


VI Abducent (to lateral rectus) 
Vil Facial 


Greater petrosal 
Nerve to stapedius 
Chorda tympani 
Communicating branch with tympanic plexus 
Communicating branch with vagus nerve 
Posterior auricular 
Occipital (to occipital belly of occipitofrontalis) 
Auricular (to auricular muscles) 
To digastric (posterior belly) 
To stylohyoid 
Communicating branch with glossopharyngeal nerve 
Parotid plexus 


Temporal to frontal belly of 
Zygomatic occipitofrontalis, 
Buccal muscles of facial 
Marginal mandibular expression and 
Cervical | platysma 


Vill Vestibulocochlear 
Cochlear (from coils of cochlea) 
Vestibular (from utricle, saccule and ampullae of 
semicircular canals) 


IX Glossopharyngeal 
Tympanic 
Tubal 
Caroticotympanic 
Lesser petrosal 
Carotid sinus 
Pharyngeal 
Muscular (to stylopharyngeus) 
Tonsillar 
Lingual 


X Vagus 
Meningeal 
Auricular 
Pharyngeal (to muscles of pharynx and soft palate except 
stylopharyngeus and tensor veli palatini) 
Superior cervical cardiac 
Carotid body 
Superior laryngeal 
Internal laryngeal 
External laryngeal (to cricothyroid) 
Inferior cervical cardiac 
Recurrent laryngeal 
Tracheal 
Oesophageal 
Inferior laryngeal (to muscles of larynx except 
cricothyroid) 
Thoracic cardiac 
Bronchial 
Oesophageal plexus 
Anterior vagal trunk 
Gastric 
Hepatic 
Posterior vagal trunk 
Coeliac 
Gastric 


XI Accessory 
Trunk of accessory 
Internal ramus (cranial or vagal part, from cranial 
roots, to muscles of palate, except tensor veli 
palatini, and larynx via fibres joining vagus nerve) 
External ramus (spinal part, from cervical roots, to 
sternocleidomastoid and trapezius) 


XII Hypoglossal 
Lingual (to muscles of tongue except palatoglossus) 
Muscular (derived from cervical nerves and including 
upper root of ansa cervicalis, to geniohyoid, 
thyrohyoid, sternohyoid, sternothyroid and superior 
belly of omohyoid. See cervical plexus, page 264) 


SOME HEAD AND NECK NERVE SUPPLIES 


All the 
muscles of 


Pharynx 


Palate 


Larynx 


Tongue 


Facial 
expression 
(including 
buccinator) 


Mastication 


Supplied 
by 


Pharyngeal 
plexus* 


Pharyngeal 
plexus 


Recurrent 


laryngeal 
nerve 


Hypoglossal 
nerve 


Facial nerve 


Mandibular 
nerve 


Except 


Stylo- 
pharyngeus 


Tensor veli 
palatini 


Crico- 
thyroid 


Palato- 
glossus 


Supplied 
by 

Glosso- 
pharyngeal 
nerve 
Nerve to 
medial 
pterygoid 
External 
laryngeal 
nerve 
Pharyngeal 
plexus 


* The cricopharyngeus part of the inferior constrictor may 
sometimes be supplied by the recurrent or external 
laryngeal branches of the vagus nerve. 


Nerves 


CERVICAL PLEXUS AND BRANCHES 

Lesser occipital C2 

Great auricular C2, 3 

Transverse cervical C2, 3 

Supraclavicular C3, 4 

Phrenic (to diaphragm) C3, 4, 5 

Communicating (with vagus and hypoglossal nerves and 
superior cervical sympathetic ganglion) 

Muscular (to rectus capitis lateralis, rectus capitis anterior, 
longus capitis and longus colli, and by lower root of ansa 
cervicalis to sternohyoid, sternothyroid and inferior belly 
of omohyoid) C1, 2, 3 


BRACHIAL PLEXUS AND BRANCHES 


Supraclavicular branches 

From the roots 
To scalenes and longus colli C5, 6, 7, 8 
To join phrenic nerve C5 
Dorsal scapular (to rhomboids) C5 
Long thoracic (to serratus anterior) C5, 6, 7 

From the upper trunk 
Nerve to subclavius C5, 6 
Suprascapular (to supraspinatus and infraspinatus) 

C5, 6 


Infraclavicular branches 
From the lateral cord 
Lateral pectoral (to pectoralis major and minor) 
C5, 6, 7 
Musculocutaneous C5, 6, 7 
Lateral root of the median C(5), 6, 7 
From the medial cord 
Medial pectoral (to pectoralis major and minor) C8, T1 
Medial root of the median C8, T1 
Medial cutaneous of arm C8, T1 
Medial cutaneous of forearm C8, T1 
Ulnar C(7), 8, T1 
From the posterior cord 
Upper subscapular (to subscapularis) C5, 6 
Thoracodorsal (to latissimus dorsi) C6, 7, 8 
Lower subscapular (to subscapularis and teres major) 
c5, 6 
Axillary C5, 6 
Radial C5, 6, 7, 8, T1 
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Lymphatic system 
THORACIC DUCT AND RIGHT LYMPHATIC DUCT 


Thoracic duct 
Left jugular trunk 
Left subclavian trunk 
Left bronchomediastinal trunk 


Right lymphatic duct 
Right jugular trunk 
Right subclavian trunk 
Right bronchomediastinal trunk 


Cisterna chyli 
Left lumbar trunk 
Right lumbar trunk 
Intestinal trunks 


LYMPH NODES OF THE HEAD AND NECK 


Deep cervical 
Superior (including jugulodigastric) 
Inferior (including jugulo-omohyoid) 


Draining superficial tissues in the head 
Occipital 
Retro-auricular (mastoid) 
Parotid 
Buccal (facial) 


Draining superficial tissues in the neck 
Submandibular 
Submental 
Anterior cervical 
Superficial cervical 


Draining deep tissues in the neck 
Retropharyngeal 
Paratracheal 
Lingual 
Infrahyoid 
Prelaryngeal 
Pretracheal 
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Arteries SUBCLAVIAN ARTERY AND BRANCHES 
Subclavian — axillary — brachial 


AORTA AND BRANCHES 


Ascending aorta — arch of aorta — thoracic aorta > Vertebral 
abdominal aorta Prevertebral part 
Transversarial (cervical) part 
Ascending aorta Spinal (radicular) 
Right coronary Muscular 
Marginal Atlantic part 
Posterior interventricular Intracranial part 
Left coronary Anterior and posterior meningeal 
Circumflex Anterior spinal 
Anterior interventricular Posterior inferior cerebellar 
nich at ane Choroidal of fourth ventricle 


Brachiocephalic trunk 
Right common carotid 
Right internal carotid 
Right external carotid 
Right subclavian — axillary brachial 
Thyroidea ima (occasional) 
Left common carotid 
Left internal carotid 
Left external carotid 
Left subclavian — axillary — brachial 


To cerebellar tonsil 
Medial and lateral medullary 
Posterior spinal 
Basilar (from union of both vertebrals) 
Anterior inferior cerebellar 
Labyrinthine 
Pontine 
Mesencephalic 
Superior cerebellar 
Posterior cerebral 
Precommunicating part 
Posteromedial central 
Postcommunicating part 
Posterolateral central 
Thalamic 
Medial and lateral posterior choroidal 
Peduncular 
Terminal (cortical) part 
Lateral occipital 
Anterior, middle and posterior temporal 
Medial occipital 
Dorsal corpus callosal 
Parietal 
Calcarine 
Occipitotemporal 
Thyrocervical trunk 
Inferior thyroid 
Inferior laryngeal 
Glandular 
Pharyngeal 
Oesophageal 
Tracheal 
Ascending cervical 
Spinal 
Superficial (transverse) cervical 
Suprascapular 
Acromial 
Internal thoracic 
Costocervical trunk 
Deep cervical 
Superior intercostal 
First posterior intercostal 
Second posterior intercostal 
Dorsal 
Spinal 
Dorsal scapular 


CAROTID ARTERIES AND BRANCHES 


Internal carotid 
Cervical part 
Carotid sinus 
Petrous part 
Caroticotympanic 
Pterygoid canal 
Cavernous part 
Basal and marginal tentorial 
Meningeal 
To trigeminal and trochlear 
Cavernous sinus 
Inferior hypophysial 
Cerebral part 
Superior hypophysial 
Ophthalmic 
Central of retina 
Lacrimal 
Anastomotic branch with middle meningeal 
Lateral palpebral 
Short and long posterior ciliary 
Muscular 
Anterior ciliary 
Anterior and posterior conjunctival 
Episcleral 
Supra-orbital 
Posterior ethmoidal 
Anterior ethmoidal 
Anterior meningeal 
Medial palpebral 
Supratrochlear 
Dorsal nasal 
Anterior cerebral 
Precommunicating part 
Anteromedial central (thalamostriate) 
Short central 
Long central (recurrent) 
Anterior communicating 
Postcommunicating part (pericallosal) 
Medial frontobasal (orbitofrontal) 
Callosomarginal 
Anteromedial frontal 
Intermediomedial frontal 
Posteromedial frontal 
Cingular 
Paracentral 
Precuneal 
Parieto-occipital 
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Middle cerebral 
Sphenoidal part 
Anterolateral central (thalamostriate) 
Medial and lateral (striate) 
Insular part 
Insular 
Lateral frontobasal (orbitofrontal) 
Anterior, intermediate and posterior temporal 
Terminal (cortical) part 
To central sulcus 
To precentral sulcus 
To postcentral sulcus 
Anterior and posterior parietal 
To angular gyrus 
Anterior choroidal 
Choroidal of lateral ventricle 
Choroidal of third ventricle 
To anterior perforated substance 
To optic tract 
To lateral geniculate body 
To internal capsule 
To globus pallidus 
To tail of caudate nucleus 
To tuber cinereum 
To hypothalamic nuclei 
To substantia nigra 
To red nucleus 
To amygdaloid body 
Posterior communicating (joining posterior cerebral) 
Chiasmatic 
To oculomotor nerve 
Thalamic 
Hypothalamic 
To tail of caudate nucleus 


External carotid 


Superior thyroid 
Infrahyoid 
Sternocleidomastoid 
Superior laryngeal 

Cricothyroid 

Ascending pharyngeal 
Posterior meningeal 
Pharyngeal 
Inferior tympanic 

Lingual 
Suprahyoid 
Sublingual 
Dorsal lingual 
Deep lingual 

Facial 
Ascending palatine 
Tonsillar 
Submental 
Glandular 
Inferior labial 
Superior labial 
Angular 

Occipital 
Mastoid 
Auricular 
Sternocleidomastoid 
Meningeal 
Occipital 
Descending 

Posterior auricular 
Stylomastoid 
Posterior tympanic 

Mastoid 

Stapedial 
Auricular 
Occipital 

Superficial temporal 
Parotid 
Transverse facial 
Anterior auricular 
Zygomatico-orbital 
Middle temporal 
Frontal 
Parietal 


Deep auricular 
Anterior tympanic 
Inferior alveolar 
Dental 
Mylohyoid 
Mental 
Middle meningeal 
Accessory meningeal 
Petrosal 
Superior tympanic 
Frontal 
Parietal 
Orbital 
Anastomotic branch with lacrimal 
Masseteric 
Deep temporal 
Pterygoid 
Buccal 
Posterior superior alveolar 
Dental 
Infra-orbital 
Anterior superior alveolar 
Dental 
Pterygoid canal 
Descending palatine 
Greater palatine 
Lesser palatine 
Sphenopalatine 
Posterior, lateral and septal nasal 


Maxillary 
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Veins 
TRIBUTARIES OF MAJOR VEINS 


Superior vena cava 
Left brachiocephalic 
Left internal jugular 
Left subclavian 
Left vertebral 
Left supreme (first posterior) intercostal 
Left superior intercostal (2-4) 
Inferior thyroid 
Thymic 
Pericardial 
Right brachiocephalic 
Right internal jugular 
Right subclavian 
Right vertebral 
Right supreme (first posterior) intercostal 
Azygos 


Internal jugular 
Inferior petrosal sinus 
Pharyngeal 
Lingual 
Facial 
Superior thyroid 
Middle thyroid 


External jugular 
Posterior auricular 
Posterior branch of retromandibular 
Occipital 
Posterior external jugular 
Suprascapular 
Transverse of neck 
Anterior jugular 


Retromandibular 
Superficial temporal 
Maxillary 
Transverse facial 
Pterygoid plexus 
Middle meningeal 
Greater palatine 
Sphenopalatine 
Buccal 
Dental 
Deep facial 
Inferior ophthalmic 
Anterior branch to join facial 
Posterior branch to external jugular 


Facial 
Supratrochlear 
Supra-orbital 
Superior ophthalmic 
Palpebral 
External nasal 
Labial 
Deep facial 
Submental 
Submandibular 
Tonsillar 
External palatine (paratonsillar) 


DURAL VENOUS SINUSES 


Posterosuperior group 
Superior sagittal 
Inferior sagittal 
Straight 
Transverse 
Sigmoid 
Petrosquamous 
Occipital 


Antero-inferior group 
Cavernous 
Intercavernous 
Inferior petrosal 
Superior petrosal 
Sphenoparietal 
Basilar 
Middle meningeal veins 


EMISSARY VEINS 


The most common are found in the 
Parietal foramen 
Mastoid foramen 
Foramen lacerum 
Foramen ovale 
Venous (emissary sphenoidal) foramen 
Carotid canal 
Hypoglossal canal 
Condylar canal 


CEREBRAL VEINS 
Superficial cerebral veins 
Superior cerebral 
Superficial middle cerebral 
Superior anastomotic 
Inferior anastomotic 
Inferior cerebral 
Deep cerebral veins 
Great cerebral 
Internal cerebral 
Thalamostriate 
Choroidal 
Basal 
Anterior cerebral 
Deep middle cerebral 
Striate 


Skull foramina 


INSIDE THE SKULL 
MIDDLE CRANIAL FOSSA 


Optic canal: in the sphenoid between the body and the 
two roots of the lesser wing 
Optic nerve 
Ophthalmic artery 


Superior orbital fissure: in the sphenoid between the 
body and the greater and lesser wings, with a 
fragment of the frontal bone at the lateral extremity 

Oculomotor, trochlear and abducent nerves 

Lacrimal, frontal and nasociliary nerves 

Filaments from the internal carotid (sympathetic) plexus 
Orbital branch of the middle meningeal artery 
Recurrent branch of the lacrimal artery 

Superior ophthalmic vein 


Foramen rotundum: in the greater wing of the sphenoid 
Maxillary nerve 


Foramen ovale: in the greater wing of the sphenoid 
Mandibular nerve 
Lesser petrosal nerve (usually) 
Accessory meningeal artery 
Emissary veins (from cavernous sinus to pterygoid plexus) 


Foramen spinosum: in the greater wing of the sphenoid 
Middle meningeal vessels 
Meningeal branch of the mandibular nerve 


Venous (emissary sphenoidal) foramen: in 40% of 
skulls, in the greater wing of the sphenoid medial to 
the foramen ovale 

Emissary vein (from the cavernous sinus to the pterygoid 
plexus) 


Petrosal (innominate) foramen: occasional, in the 
greater wing of the sphenoid, medial to the foramen 
spinosum 

Lesser petrosal nerve (if not through foramen ovale) 


Foramen lacerum: between the sphenoid, apex of the 

petrous temporal and the basilar part of the occipital 

Internal carotid artery (entering from behind and 
emerging above) 

Greater petrosal nerve (entering from above and behind, 
and leaving anteriorly as nerve of pterygoid canal) 

Nerve of pterygoid canal (leaving through anterior wall) 

A meningeal branch of the ascending pharyngeal artery 

Emissary veins (from the cavernous sinus to the pterygoid 
plexus) 


Hiatus for the greater petrosal nerve: in the tegmen 
tympani of the petrous temporal, in front of the 
arcuate eminence 

Greater petrosal nerve 
Petrosal branch of the middle meningeal artery 


Hiatus for the lesser petrosal nerve: in the tegmen 
tympani of the petrous temporal, about 3 mm in front 
of the hiatus for the greater petrosal nerve 

Lesser petrosal nerve 


Skull foramina 


ANTERIOR CRANIAL FOSSA 


Foramina in the cribriform plate of the ethmoid 
Olfactory nerve filaments 
Anterior ethmoidal nerve and vessels 
Foramen caecum: between the frontal crest of the frontal 
bone and the ethmoid in front of the crista galli 
Emissary vein (between nose and superior sagittal sinus) 


POSTERIOR CRANIAL FOSSA 
Internal acoustic meatus: in the posterior surface of the 
petrous temporal 
Facial nerve 
Vestibulocochlear nerve 
Labyrinthine artery 


Aqueduct of the vestibule: in the petrous temporal 
about 1 cm behind the internal acoustic meatus 
Endolymphatic duct and sac 
A branch from the meningeal branch of the occipital 
artery 
A vein (from the labyrinth and vestibule to the sigmoid 
sinus) 


Jugular foramen: between the jugular fossa of the 
petrous temporal and the occipital bone 
Glossopharyngeal, vagus and accessory nerves 
Meningeal branches of the vagus nerve 
Inferior petrosal sinus 
Internal jugular vein 
A meningeal branch of the occipital artery 


Hypoglossal canal: in the occipital bone above the 
anterior part of the condyle 
Hypoglossal nerve and its (recurrent) meningeal branch 
A meningeal branch of the ascending pharyngeal artery 
Emissary vein (from the basilar plexus to the internal 
jugular vein) 


Condylar canal: occasional, from the lower part of the 
sigmoid groove in the lateral part of the occipital bone 
to the condylar fossa on the external surface of the 
occipital bone behind the condyle 

Emissary vein (from the sigmoid sinus to occipital veins) 
A meningeal branch of the occipital artery 


Mastoid foramen: in the petrous temporal near the 
posterior margin of the lower part of the sigmoid 
groove, passing backwards to open behind the mastoid 
process 

Emissary vein (from the sigmoid sinus to occipital veins) 
A meningeal branch of the occipital artery 


Foramen magnum: in the occipital bone 
Apical ligament of the odontoid process of the axis 
Tectorial membrane 
Medulla oblongata and meninges (including first 
digitations of denticulate ligament) 
Spinal parts of the accessory nerves 
Meningeal branches of upper cervical nerves 
Vertebral arteries 
Anterior spinal artery 
Posterior spinal arteries 


Skull foramina 
IN THE BASE OF THE SKULL EXTERNALLY 


Foramen lacerum 
Foramen ovale 
Foramen spinosum 
Jugular foramen 
Hypoglossal canal 
Condylar canal 
Mastoid foramen 
Foramen magnum 


Inferior orbital fissure — see IN THE ORBIT 


Lateral incisive foramen: opens into the incisive fossa, 
in the midline at the front of the hard palate 
Nasopalatine nerve 
Greater palatine vessels 


see INSIDE THE SKULL 


Greater palatine foramen: between the maxilla and the 
palatine bone at the lateral border of the hard palate 
behind the palatomaxillary fissure 

Greater palatine nerve and vessels 


Lesser palatine foramina: two or three, in the inferior 
and medial aspects of the pyramidal process of the 
palatine bone 

Lesser palatine nerves and vessels 


Palatovaginal canal: between lower surface of the 
vaginal process of the root of the medial pterygoid 
plate and the upper surface of the sphenoidal process 
of the palatine bone 

Pharyngeal branch of the pterygopalatine ganglion 
Pharyngeal branch of the maxillary artery 


Vomerovaginal canal: occasional, medial to the 
palatovaginal canal, between the upper surface of the 
vaginal process of the root of the medial pterygoid 
plate and the lower surface of the ala of the vomer 

Pharyngeal branch of the sphenopalatine artery 


Petrosquamous fissure: between the squamous temporal 
and the tegmen tympani 
Petrosquamous vein 


Petrotympanic fissure: between the tympanic part of the 
temporal bone and the tegmen tympani 
Chorda tympani 
Anterior ligament of the malleus 
Anterior tympanic branch of the maxillary artery 


Cochlear canaliculus: in the petrous temporal, at the 
apex of a notch in front of the medial part of the 
jugular fossa 

Perilymphatic duct 
Emissary vein (from the cochlea to the internal jugular 
vein or inferior petrosal sinus) 


Carotid canal: in the inferior surface of the petrous 
temporal 
Internal carotid artery 
Internal carotid (sympathetic) plexus 
Internal carotid venous plexus (from the cavernous sinus 
to the internal jugular vein) 
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Tympanic canaliculus: in the inferior surface of the 
petrous temporal, on the ridge of bone between the 
carotid canal and the jugular fossa 

Tympanic branch of the glossopharyngeal nerve 
Inferior tympanic branch of the ascending pharyngeal 
artery 


Mastoid canaliculus: in the inferior surface of the petrous 
temporal, on the lateral wall of the jugular fossa 
Auricular branch of the vagus nerve 


Stylomastoid foramen: between the styloid and mastoid 
processes of the temporal bone 
Facial nerve 
Stylomastoid branch of the posterior auricular artery 


IN THE ORBIT 


Superior orbital fissure 
Optic canal 


Frontal notch or foramen: in the supra-orbital margin of 
the frontal bone one fingerbreadth from the midline 
Supratrochlear nerve and vessels 


Supra-orbital notch or foramen: in the supra-orbital 
margin of the frontal bone two fingerbreadths from 
the midline 

Supra-orbital nerve and vessels 


Anterior ethmoidal foramen: in the medial wal! of the 
orbit between the orbital part of the frontal bone and 
the ethmoid labyrinth 

Anterior ethmoidal nerve and vessels 


see INSIDE THE SKULL 


Posterior ethmoidal foramen: occasional, 1-2 cm behind 
the anterior ethmoidal foramen 
Posterior ethmoidal nerve and vessels 


Zygomatico-orbital foramen: in the orbital surface of 
the zygomatic bone 
Zygomatic branch of the maxillary nerve 


Nasolacrimal canal: at the front, lower, medial corner of 
the orbit formed by the lacrimal bone and maxilla 
Nasolacrimal duct 


Inferior orbital fissure: towards the back of the orbit, 
between the maxilla and the greater wing of the 
sphenoid 

Maxillary nerve 

Zygomatic nerve 

Orbital branches of the pterygopalatine ganglion 
Infra-orbital vessels 

Inferior ophthalmic veins 


Infra-orbital canal: in the orbital surface of the maxilla 
Infra-orbital nerve and vessels 


Skull foramina 


MISCELLANEOUS 


Infra-orbital foramen: the anterior opening of the infra- 
orbital canal, in the maxilla below the infra-orbital 
margin 

Infra-orbital nerve and vessels 


Mental foramen: on the outer surface of the body of the 
mandible below the second premolar tooth or slightly 
more anteriorly 

Mental nerve and vessels 


Mandibular foramen: on the inner surface of the ramus 
of the mandible, overlapped anteriorly and medially by 
the lingula 

Inferior alveolar nerve and vessels 


Formina in the infratemporal (posterior) surface of 
the maxilla 
Posterior superior alveolar nerves and vessels 


Pterygomaxillary fissure: between the lateral pterygoid 
plate and the infratemporal (posterior) surface of the 
maxilla, and continuous above with the posterior end 
of the inferior orbital fissure 

Maxillary artery (entering pterygopalatine fossa) 
Maxillary nerve (entering inferior orbital fissure) 
Sphenopalatine veins 


Sphenopalatine foramen: at the upper end of the 
perpendicular plate of the palatine between its orbital 
and sphenoidal processes and (above) the body of the 
sphenoid; in the medial wall of the pterygopalatine 
fossa (viewed laterally through the pterygomaxillary 
fissure) and lateral wall of the nasal cavity (viewed 
medially) 

Nasopalatine and posterior superior nasal nerves 
Sphenopalatine vessels 


Foramina in the perpendicular plate of the palatine 
Posterior inferior nasal nerves 


Pterygoid canal: at the root of the pterygoid process of 
the sphenoid in line with the medial pterygoid plate, 
leading from the anterior wall of the foramen lacerum 
to the posterior wall of the pterygopalatine fossa (and 
only clearly seen in a disarticulated sphenoid) 

Nerve of the pterygoid canal 
Artery of the pterygoid canal 


Musculotubular canal: at the lateral side of the apex of 
the petrous temporal, at the junction of the petrous 
and squamous parts, and divided by a bony septum 
into upper and lower semicanals 

Tensor tympani (upper semicanal) 
Auditory tube (lower semicanal) 


Parietal foramen: in the parietal bone near the 
posterosuperior (occipital) angle 
Emissary vein (from the superior sagittal sinus to the scalp) 
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Page numbers refer to items in notes as 
well as illustrations. 


Accommodation reflex 135 
Acromion of scapula 87 
Adam’‘s apple 91, 106, 108, 171, 173 
Age changes 34-35 
Air cells, ethmoidal 39, 63, 130, 133, 135, 
149, 238, 241 
anterior 142 
apertures 29 
middle 142 
posterior 137 
aperture 142 
extension 137 
roof of 37, 63 
Air cells, mastoid 165, 167, 183, 241 
Ala 
nasal 119 
sphenoid bone 40 
Anaesthesia, dental 248-259 
infiltration 248, 252-253 
regional nerve block 248 
Angle(s) 
of clavicle 87 
frontal 51 
lateral 43 
of mouth 119 
of mandible 12, 27, 91, 100, 119, 122, 
235, 241 
fracture 32, 33 
mastoid 51 
medial (inner canthus) 129 
occipital 51 
of parietal bone 25, 27 
sphenoidal 51 
Antihelix 165 
Antitragus 165 
Antrum 165 
Aperture(s) 
of ethmoidal air cells 29, 142 
laryngeal nerve 173 
nasal (choana) 53, 73 
posterior 17, 27, 141, 150, 159 
sinus(es) 
maxillary 142, 147, 149 
sphenoidal 40, 142, 147 
of superior cerebral vein 179 
Apex 
arytenoid cartilage 171 
dens of axis 79 
petrosal sinus 49 
petrous part of temporal bone 25, 65, 
67, 187 


Aponeurosis 
epicranial 93, 121, 181 


levator palpebrae superioris 129 
palatine 159 
Apparatus, lacrimal 128-131 
Aqueduct 
midbrain 179, 184, 210, 229 
of vestibule 25, 269 
external opening 49 


Arachnoid granulations 15, 181, 183, 201, 


203, 210 
depression 14 
Arachnoid mater 181, 182-183, 201, 203, 
210, 229, 231 
filaments 179 
overlying mamillary bodies 215 
Arch(es) 
of atlas 
anterior 77, 141, 179, 194, 199, 235, 
241 
posterior 77, 83, 179, 184, 194, 199, 
229, 231, 235 
of cricoid cartilage 91, 108, 110, 150, 
161, 171, 173, 175 
dorsal scapular 115 
palatoglossal 153 
palatopharyngeal 153 
superciliary 2, 37 
of vertebra 81 
anterior 79 
zygomatic 8, 9, 17, 20, 119, 121, 122, 
167, 238 
Area(s) 
auditory 207 
motor 207 
sensory 207 
subcallosal 213 
submandibular 102 
vestibular 229 
visual 207, 223 
Arteriogram(s) 
carotid 242-243 
vertebral 244-245 
Artery(ies) 
alveolar 
inferior 125, 157, 159 
posterior superior 125 
aorta 265 
auricular, posterior 157, 161 
axillary 93 


basilar 137, 149, 179, 187, 189, 194, 197, 


210, 215, 217, 224, 244 
brachiocephalic 110, 113, 115 
callosomarginal 213 
carotid 266-267 

bifurcation 91 
branches 266-267 
cavernous part 237 


cervical part 237 
common 91, 100, 106, 108, 109, 110, 
113, 115, 163, 173 
external 100, 106, 107, 108, 110, 157, 
159, 229 
internal 100, 106, 108, 110, 115, 125, 
133, 135, 149, 157, 159, 163, 167, 
169, 184, 187, 189, 193, 215, 217, 
229, 237 
petrous part 237 
cerebellar 
anterior inferior 217 
posterior 193 
posterior inferior 215, 217, 229, 244 
superior 137, 179, 187, 193, 217, 244 
cerebral 213 
anterior 179, 184, 213, 217, 242 
branches 193, 213, 217, 242, 244 
middle 184, 187, 193, 209, 217, 242 
posterior 137, 179, 184, 187, 213, 217, 
244 
cervical 
ascending 108, 110, 113, 115 
superficial 104, 105, 106, 108, 109, 
110, 113, 115 
choroidal, anterior 217 
communicating 
anterior 184, 213, 217 
posterior 217 
ethmoidal 133 
facial 91, 93, 100, 106, 107, 108, 109, 
119, 121, 125, 129, 153, 157, 159, 161 
transverse 121 
frontal 213 
frontobasal 
lateral 208, 217 
medial 213 
infra-orbital 130, 135 
labial 93, 121 
labyrinthine 167, 193, 215, 217, 229 
lacrimal 133, 137 
laryngeal 
inferior 161, 173 
superior 100, 106, 107, 108, 159, 173 
lingual 100, 106, 107, 108, 125, 153, 159, 
161, 173 
deep 153 
maxillary 125, 157, 159, 161, 167, 237 
branches 127 
meningeal 
accessory 125 
anterior branch 237 
frontal branch 181, 193, 201, 241 
middle 125, 159, 161, 181, 187, 189, 
193, 201, 237, 241 
parietal branch 181, 193, 201, 241 
posterior 163, 237 
mental 119 


Artery(ies) (cont’d) 
nasal, dorsal 129 
occipital 104, 105, 115, 121, 125, 157, 
159, 161, 231, 237 


ophthalmic 133, 135, 137, 184, 187, 189, 


194, 197, 199, 242 
palatine, ascending 125, 153, 161, 163 
paracentral 213 
parietal 208 
pericallosal 213 
pharyngeal 
ascending 115, 125, 161, 163 
meningeal branch 115 
precuneal 213 
radicular 231 
retinal 137 
sphenopalatine 142, 159 
spinal 
anterior 217 
posterior 229, 231 
subclavian 110, 113, 265 
branches 265 
groove 84 
left 115 
right 115 
sublingual 153 
submental 106, 108 
sulcus 208 
suprahyoid 100, 106, 173 
supra-orbital 119, 129, 133, 135 
suprascapular 105, 106, 108, 109, 110, 
113, 115 
supratrochlear 119 
suprascapular 104 
temporal 
anterior 208 
branches 181, 237 
deep 125 
groove 49 
intermediate 208 
posterior 208 
superficial 93, 119, 121, 167, 181, 237 
thoracic 110, 113, 115 
thoracodorsal 93 
thyroid 
branches 110, 113 
inferior 106, 108, 109, 110, 111, 113, 
115, 161, 173 
oesophageal trunk 115 
superior 100, 106, 107, 108, 110, 111, 
159, 163, 173 
vertebral 111, 113, 115, 157, 179, 184, 
189, 215, 217, 229, 231, 244 
groove 77 
left 187 
see also individual vessels 
Arytenoid cartilage 
lateral crico- 171, 175 
oblique 171, 175 
posterior crico- 171, 175 
superior thyro- 175 
thyro- 171, 175 
transverse 171, 175 
Atlas 77, 169 
arch 
anterior 141, 179, 194, 199, 235, 241 


posterior 179, 184, 194, 199, 229, 231, 


235 
lateral mass 157, 159, 229 
inferior articular surface 235 
posterior tubercule 231 
transverse ligaments 179, 231 
transverse process 115, 157, 161, 229, 
231 


Auditory cortex 207 
Auditory tube 169 
cartilaginous part 19, 159, 161, 165 
groove 40, 67 
opening 141, 150, 165, 167, 194, 197, 
199 


semicanal 49, 165, 167 
Auricle muscles 260 
Axis 78-79 
bifid spinous process 235 
body 79, 150, 179, 235 
dens of 77, 79, 83, 141, 150, 157, 159, 
179, 184, 194, 199, 235, 238 
lamina 231 
spinous process 231, 235 
superior articular surface 231, 235 


Band, tendinous 173 
Basal ganglia 222-225 
Base 
of brain 214-219 
of mandible 31 
of nasal concha 142 
of skull 16-25, 62-71 
styloid process 159 
tongue 235 
Basilar plexus 189 
Basisphenoid 65 
Blood supply to head 96 
Body(ies) 
of axis 79, 179, 235 
of carotid 163 
of caudate nucleus 221, 223, 224 
of clavicle 87 
of corpus callosum 210 
of fornix 210, 221, 223, 224 
of hyoid bone 91, 100, 108, 157, 161, 
171, 173, 175, 235 
of incus 165, 167 
lateral geniculate 217, 219 
of malleus 167 
mamillary 179, 210, 219 
arachnoid mater overlying 215 
of mandible 2, 9, 12, 31, 100, 108, 109 
medial geniculate 219 
pineal 179, 194, 197, 199, 210, 221, 223, 
226 
of rib 84, 89 
of sphenoid bone 29, 40, 41, 65, 67 
of sternum 93 
of vertebrae 80 
thoracic 83 
Bone(s) 
of nasal cavity 28-29 
of orbits 28-29 
of skull 30-51 
articulations 52-71 
paired 3 
sutural 12, 13 
unpaired 3 
see also individual bones 
Brachial plexus 110 
nerves 264 
upper trunk 91, 104, 106, 108, 113, 115 
Brain 176-231, 200-229, 210-211 
base 214-219 
lobes 130, 207, 215 
ventricles 221 
see also Cerebral hemisphere(s); specific 
regions 


Brainstem 201, 210-211, 212-213, 226-229 
in coronal section 224-225 
see also individual regions/nuclei 
Bregma 9, 14 
Buccal fat pad 93, 100, 121, 157 
Bulb 221 
jugular 165 
olfactory 184, 189, 193, 194, 197, 215, 
219 
Bulla, ethmoidal 29, 39, 142 
Bursa 171 


Calcar 221 
Calcification 235, 238 
Calvaria 3 
Canal(s) 
carotid 16, 17, 19, 49, 67, 165, 167, 270 
condylar 17, 43, 269 
for facial nerve 165 
hypoglossal 17, 19, 25, 27, 43, 184, 231, 
269 
incisive 27, 29, 45, 149 
infra-orbital 45, 271 
of maxilla 130 
projection 147 
musculotubular 271 
nasal 46 
nasolacrimal 29, 57, 60-61, 271 
optic 19, 27, 29, 40, 147, 189, 269 
palatine 
greater 142 
lesser 46 
palatovaginal 17, 71, 270 
pterygoid 40, 147, 271 
semicircular 165 
anterior 165, 169 
lateral 165 
posterior 165, 167 
vomerovaginal 17, 71, 270 
Canaliculus 
cochlear 49, 269 
lacrimal 129, 130, 131 
mastoid 49, 270 
tympanic 49, 270 
Capsule 
atlanto-occipital joint 19 
Capsule(s) 
acromioclavicular joint 89 
atlanto-occipital joint 19 
external 223, 224 
extreme 223, 224 
internal 222-223, 224 
joint of head 84 
lateral atlanto-axial joint 229 
sternoclavicular joint 89, 108, 110 
sternocleidomastoid joint 84 
temporomandibular joint 19, 35, 125 
Cartilage 
alar 141 
arytenoid 171, 175 
auricular 169 
corniculate 171, 175 
costal 84, 89 
cricoid 113 
arch 91, 108, 110, 150, 161, 171, 173, 
175 
calcification 235 
lamina 150, 161, 171, 175 
cuneiform 171, 175 
epiglottic 150 


of external acoustic meatus 165 
laryngeal 170-171 
nasal 141 
of pina 121 
septal 73, 141 
thyroid 
articular surface 171 
calcification 235 
inferior horn 171, 173, 175 
lamina 150, 159, 163, 171, 173, 175 
superior horn 161, 171, 175 
tubercule 171 
Caruncle, lacrimal 129 
Cavity(ies) 
cranial 3, 176-231, 194-197 
paramedian sagittal section 178-179 
glenoid 87 
middle ear 167 
tympanic 165 
nasal see Nasal cavity 
oral 150-163 
orbital 3 
see also Orbit(s) 
skull 3, 28-29 
Cells, air see Air cells, ethmoidal; Air cells, 
mastoid 
Cerebellum 137, 149, 179, 187, 194, 197, 
199, 203, 210, 226-229 
folia 203, 226 
hemispheres 183, 202-203, 207, 226 
tonsils 179, 215, 226 
vermis 221, 226 
Cerebral cortex 
auditory 207 
blood supply 208-209 
motor 207 
sensory 207 
visual 207, 223 
Cerebral hemisphere(s) 201, 202-203, 
206-209, 212-213 
arachnoid mater 179, 183 
bulb 223 
calcar 223 
capsules 
external 223, 224 
extreme 223, 224 
internal 222-223, 224 
coronal sections 224-225 
corona radiata 223, 224 
forceps major 223 
forceps minor 223 
frontal pole 223 
interior 220-221, 224-225 
medial surface 179, 194, 197, 213 
vessels overlying 210 
pia mater 181 
transverse sections 222 
vessels 183 
Children 21 
Choroid 
of eye 137 
plexus 179, 224, 229 
of body 221 
of inferior horn 217, 219, 221, 223, 224 
Circle of Willis 217 
Cistern(a) 
cerebellomedullary 179, 194, 210 
arachnoid mater 203 
interpeduncular 210 
Claustrum 223, 224 
Clavicle 86-89, 91, 93, 94, 99, 104, 108 
acromial end 87 
features 87 
sternal end 87, 89 


Clivus 25, 27, 150, 194, 197, 199 
Cochlea 49, 165, 167, 169 
Colliculus 
facial 229 
inferior 179, 184, 197, 210, 221, 229 
superior 179, 210, 221 
Commissure, anterior 210 
Computed tomography (CT) 25 
Concha 
auricular 165 
crests 45, 46 
maxilla 29, 46 
nasal see Nasal concha 
sphenoidal 40 
Condyle(s) 31 
atlanto-occipital 43 
canals 17, 43, 269 
mandible 8, 9, 31, 157 
fetal 73 
occipital 17, 20, 27, 165, 169 
Conjunctiva 129 
Conus elasticus 171, 173, 175 
Cord, spinal see Spinal cord 
Cornea 137 
Corpus callosum 179, 194, 197, 199, 224 
body 210 
genu 210, 223 
rostrum 210, 221 
splenium 210, 219, 223 
tapetum 221, 223 
Cranial nerves see under Nerve(s) 
Cranium 3 
cavity 176-231 
vault 3, 14-15, 179, 180-181, 183, 194 
Crest(s) 
conchal 29, 45, 46 
ethmoidal 45, 46 
frontal 14, 25, 37 
infratemporal 17 
lacrimal 2, 9, 29, 45 
nasal 27, 45, 46, 141 
occipital 
external 17, 43 
internal 25, 43 
sphenoid bone 40 
Crista galli 25, 27, 29, 39, 63, 133, 141, 149, 
179, 184, 197, 238 
ala 39 
attached to falx cerebri 189, 193 
Crus 
of antihelix 165 
of fornix 221, 223 
of helix 165 
Culmen 229 
Cuneus 213 
Cymba conchae 165 


Declive 229 
Dens of axis 77, 79, 83, 141, 150, 157, 159, 
179, 184, 194, 199, 235, 238 
Dental anaesthesia see Anaesthesia, dental 
Diaphragma sellae 137, 187, 189 
Diencephalon 201 
Diploé 14, 15, 25 
Duct(s) 
cochlea 164 
frontonasal 29, 142 
lacrimal 130 
lymphatic 113, 264 
nasolacrimal 129, 130, 131, 142, 149 


parotid 93, 119, 121, 125, 157, 161 
submandibular 125, 153, 157, 159 
thoracic 106, 108, 109, 113, 115, 264 
Dura mater 179, 181, 184-187, 186-187, 
201, 229, 231 


Ear 164-169 
components 164-165 
external 165 
internal 165, 166-169 
middle 165, 167, 169, 187 
tragus 119 
Elderly 35 
Elevation 
levator 141 
over molar tooth 147 
tubal 141 
Eminence 
arcuate 25, 49, 165 
canine 45 
collateral 221 
conchal 165 
medial 229 
scaphoid 165 
triangular 165 
Endolymph 167 
Epiglottis 173, 174, 175 
muscles 150, 153, 157, 159, 161, 175, 235 
Ethmoidal labyrinth 59, 63 
Ethmoid bone 5, 9, 11, 26, 38-39 
cribriform plate 27, 29, 63, 133, 141, 
187, 197 
ethmoidal bulla 59 
orbital 9, 29, 55, 57 
perpendicular plate 27, 141 
uncinate process 29, 59, 142 
Eustachian tube 165 
Eye(s) 128-129, 137, 197 
anterior chamber 137 
cornea 137 
iris 129 
lacrimal apparatus 128-131 
lateral angle 129 
lens 137 
orbits 132-137 
pupil 129, 137 
see also Orbit(s) 
Eyelids 129, 137 


Face 116-137 
dissection 120-127 
fractures 6-7 
skeleton 52-53 
surface markings 118-127 
Facet, articular 77, 83, 84 
Falx cerebelli 179 
calcification 238 
Falx cerebri 141, 179, 184, 187, 189, 193 
Fascia 
cervical 94, 99 
clavipectoral 104 
pharyngobasilar 125, 161, 163 
prevertebral 99 
temporalis 121, 122 
Fat 
buccal pad 93, 100, 121, 157 
orbital pad 129, 133 


Fenestra cochleariform 165 
Fenestra vestibuli 165 
Fetal skull 72-73 
Fibres 
commissure 210 
corpus callosum see Corpus callosum 
corticonuclear 224, 229 
corticospinal 224, 229 
levator palpebrae superioris 129 
see also Nerve(s) 
Fimbria 221, 223 
Fissure(s) 
choroid 221, 224 
dorsolateral 226 
longitudinal 203 
orbital 
inferior 2, 17, 19, 29, 54, 135, 271 
ophthalmic nerve entering 187 
superior 2, 19, 24, 25, 29, 40, 147, 238, 
269 
petrosquamous 17, 25, 49, 270 
petrotympanic 17, 49, 270 
prepyramidal 229 
primary 226, 229 
pterygomaxillary 20, 21, 69, 161, 271 
secondary 229 
squamotympanic 17, 20, 49 
tympanomastoid 20, 49 
Flocculus 207, 215, 219, 226 
Floor 
acoustic meatus 167 
fourth ventricle 229 
of mouth 152-157 
of nasal cavity 58-59 
of orbit 56-57 
Fold(s) 
aryepiglottic 150, 159, 175 
glosso-epiglottic 153 
salpingopalatal 141 
salpingopharyngeal 141 
sublingual 157 
vestibular 150, 175 
vocal (vocal cord) 150 
Folia 203, 226 
vermis 229 
Fontanelles 73 
Foramen/foramina 
caecum 25, 27, 37, 153, 269 
ethmoidal 29, 37, 271 
frontal 37, 271 
infra-orbital 2, 3, 19, 29, 45, 119, 271 
interventricular 210, 221, 223 
intervertebral 81, 230, 231, 235 
jugular 16, 17, 19, 25, 27, 65, 67, 169, 
184, 192, 229, 269 
lacerum 16, 17, 19, 25, 65, 67, 147, 167, 
187, 269 
lateral incisive 270 
magnum 17, 19, 25, 43, 184, 192, 194, 
197, 199, 229, 269 
anterior margin 27, 141, 150 
posterior margin 27, 179 
mandibular 2, 9, 19, 27, 31, 271 
mastoid 17, 49, 165, 269 
emissary 25 
mental 2, 3, 9, 19, 31, 119, 271 
ovale 16, 17, 19, 20, 25, 40, 147, 187, 
189, 269 
palatine 17, 270 
parietal 12, 14,51, 271 
petrosal 24, 25, 269 


rotundum 19, 24, 25, 40, 147, 187, 238, 
269 
skull 269-271 
sphenopalatine 19, 20, 21, 29, 59, 142, 
147, 159, 271 
spinosum 16, 17, 19, 25, 40, 147, 187, 
189, 269 
stylomastoid 16, 17, 19, 49, 165, 270 
fetal 73 
supra-orbital 2, 3, 19, 29, 37, 271 
transverse 
of atlas 77 
process of vertebra 79 
vascular 83 
venous 24, 25, 269 
vertebral 45, 77, 79, 81, 83 
zygomaticofacial 9, 51 
zygomatico-orbital 135, 271 
zygomaticotemporal 17, 51 
Forebrain (prosencephalon) 201 
Fornix 
anterior column 221, 223 
body 179, 210, 221, 223, 224 
conjunctival 137 
crus 221, 223 
Fossa(e) 
canine 45 
cerebral 43 
condylar 43 
cranial 188-193, 192-193 
anterior 25, 62-63, 149, 183, 189, 192, 
197, 241, 269 
dura mater 149, 165, 197 
lateral part 125 
middle 25, 64-65, 183, 192, 269 
posterior 25, 64-65, 189, 192, 269 
digastric 31 
incisive 17, 45 
infraclavicular 91 
infratemporal 124, 125 
intrajugular 49 
lacrimal gland 37 
lacrimal sac 29, 57 
mandibular 17, 20, 49 
pituitary 25, 27, 40, 147, 241 
pterygopalatine 68-69, 125, 167 
scaphoid 17, 40, 165 
subarcuate 49 
sublingual 31 
submandibular 31 
supraspinous of scapula 87 
triangular 165 
Fovea 
pterygoid 31 
trochlea 37 
Fracture(s) 
facial 6-7 
guardsman 33 
mandible angle 32, 33 
zygomatic body 123 
Frontal bone 2, 5, 9, 11, 14, 26, 36-37, 37, 
197 
fetal 73 
nasal 37, 53 
orbital 25, 27, 29, 37, 54, 55, 63, 130 
squamous 27, 37 
supra-orbital margin 53 
temporal surface 37 
zygomatic process 53 
Frontal operculum 207 
Frontoparietal operculum 207 


Ganglion/ganglia 
basal nuclei 222-225 
cervical 113, 115, 157, 163 
ciliary 134, 135, 187 
dorsal root 157, 231 
genicular 187 
otic 159 
pterygopalatine 142, 159 
submandibular 125, 159 
trigeminal 125, 133, 159, 187, 193 
vagal 115, 163 
Geniculate bodies 218-219 
Gillies approach 123 
Gingiva 150 
Glabella 2, 37, 119 
Gland(s) 
labial 157 
lacrimal 37, 129, 130, 133, 135, 137 
molar 161 
palatal 150, 159 
parathyroid 110, 111 
parotid see Parotid glands 
pituitary 133, 141, 150, 179, 184, 193, 
194, 197, 199, 210, 211 
sebaceous 155 
sublingual 153, 156, 157 
submandibular 91, 94, 99, 100, 122, 153, 
156, 157, 159, 161 
thymus 113 
thyroid see Thyroid gland 
Glenoid cavity 87 
Globus pallidus 223, 224 
Granulations, arachnoid 14, 15, 181, 183, 
203, 210 
Groove(s) 
alar of nose 119 
auditory tube 40, 67 
carotid 25, 40, 147 
deltopectoral 93 
ethmoidal 25, 39, 45 
infra-orbital 29, 45 
lacrimal 29, 45, 57 
median 229 
meningeal vessels 25, 27, 49, 51 
mylohyoid 27, 31 
nasopalatine nerve/vessels 40 
occipital 17, 49 
palatine 17, 45 
greater 45, 46 
palatovaginal canal 71 
petrosal nerve 25, 49, 189 
petrosal sinus 
inferior 25, 27, 43, 49, 65 
superior 25, 27, 49 
petrosquamous sinus 49 
prechiasmatic 25, 40, 184, 187 
pterygoid hamulus 40 
sagittal sinus 25, 43, 51 
sigmoid sinus 25, 27, 43, 49, 51 
spinal nerve 80, 231 
subclavian 84 
subclavius muscle 87 
temporal artery 49 
transverse antihelicine 165 
transverse sinus 25, 27, 43 
vertebral artery 77 
vomerovaginal canal 71 
Guardsman fracture 33 


Gums 150 

Gyrus/gyri 
angular 208 
cingulate 213 
cortical pattern 203 
dentate 213 
frontal 203, 207, 213 

pars triangularis 207 

lingual 213 
occipitotemporal 213 
parahippocampal 213, 224 
paraterminal 213 
postcentral 203, 207 
precentral 203, 207 
rectus 213, 215 
temporal 207 


Hamulus 
lacrimal 45, 57 
pterygoid 17, 20, 27, 40 
Head 92-93 
blood supply 96 
of caudate nucleus 221, 223 
lymphatic system 102-103 
of malleus 165, 167 
of mandible 31, 119, 169, 241 
muscles 260, 261 
of rib 84, 89 
of stapes 167 
venous drainage 96 
see also Skull 
Heerfordt’s syndrome 154 
Helix 165 
Hemispheres 
cerebellar 183, 202-203, 207, 226 
cerebral see Cerebral hemisphere(s) 
Herpes zoster 121 
Hiatus 
maxillary 29, 45, 59 
petrosal nerve 
greater 25, 49 
lesser 25, 49 
semilunar 29, 142 
Hindbrain (rhombencephalon) 201 
Hippocampus 221, 224 
Hormones, pituitary 211 
Hyoid bone 106, 125, 170-171 
body 91, 100, 108, 150, 153, 157, 161, 
171, 173, 175, 235 
greater horn 91, 100, 106, 153, 157, 159, 
161, 171, 175 
tip 163, 173, 235 
lesser horn 171, 173 
vallecula 157 
Hypophysis cerebri 211 
Hypothalamus 179, 210 


Impression(s) 
alar ligament 77 
costoclavicular ligament 87 
trigeminal 25, 49, 187 

Incus 165, 167, 169 

Infection 102 

infundibulum 210, 211 
draining 130 


Insula 207, 223, 224 

Interthalamic adhesion 210, 223 

Intervertebral disc 231 

Iris 129 

Isthmus, thyroid gland 91, 100, 106, 108, 
110, 113, 150 


Joint(s) 
acromioclavicular 87, 89, 93 
arytenocorniculate 175 
atlanto-axial 231 
lateral 83, 229, 235 
median 79 
atlanto-occipital 19, 43, 229, 231 
costotransverse 84 
costovertebral 85 
crico-arytenoid 175 
cricothyroid 173, 175 
head of rib 84 
incudomallear 165 
incudostapedial 165, 167 
manubriosternal 84 
sternoclavicular 87, 91, 93 
capsule 89, 108, 110 
disc of 113 
sternocleidomastoid 84 
temporomandibular 122, 124 
articular disc 125 
capsule 19, 35, 125 
head of mandible 125 
intra-articular disc 159, 167 
lateral ligament 122 
radiography 127 
vertebral 231 
zygapophyseal 83, 231, 235 
Jugum 25, 40, 63 
Junction(s) 
of pons 137 
sclerocorneal 129 


Labyrinth 
ethmoidal 59, 63 
osseous 167 
Lacrimal apparatus 128-131 
Lacrimal bone 2, 5, 9, 11, 29, 45, 61, 130 
crest 2, 9, 29, 57 
fossa for lacrimal sac 2, 9, 29 
grooves 29, 57, 61 
hamulus 57 
nasal 61 
orbital 55, 57 
Lambda, skull 9, 12, 14 
Lamella, intertubercular 81 
of vertebra 80, 83 
Lamina 
axis 231 
cervical vertebrae 229 
cricoid cartilage 150, 161, 171, 175 
lateral 165 
medial 165 
osseous spiral 167 
terminalis 210 
thyroid cartilage 150, 159, 163, 171, 173, 
175 
vertebral 79, 80, 83, 229 


Larynx 150, 151, 170-175 
aryepiglottic fold 150 
muscles 261 
posterior wall 153 
prominence, (Adam's apple) 91, 106, 

108, 171, 173 
ventricle of 150 
vestibule 235 

Le Fort facial fractures 6-7 

Lens 137 

Leptomeninges 
arachnoid mater see Arachnoid mater 
pia mater 181 
see also Meninges 

Ligament(s) 
alar 179, 231 

impression 77 
apical 179 
conoid 89 
coraco-acromial 89 
coracoclavicular 89 
costoclavicular 84, 87, 89 
costotransverse 84 
cricothyroid 171, 173 
cricotracheal 161, 173, 175 
cruciform 179, 231 
denticulate 229, 231 
hyoepiglottic 171 
hyo-epiglottic 175 
lateral check 137 
longitudinal 

anterior 115 

posterior 231 
nuchae 231 
palpebral, medial 4, 10, 119, 129 
petrosphenoidal 133, 187 
sphenomandibular 35 
stylohyoid 125, 153, 157, 159, 161, 171 
stylomandibular 35 
temporomandibular joint 122 
thyro-epiglottic 171, 175 
transverse of atlas 179, 231 
trapezoid 89 
vocal 171, 175 

Line(s) 
mylohyoid of mandible 27, 31 
nuchal 

inferior 12, 17, 43 

superior 12, 17, 43 

supreme 12, 43 
oblique 19, 31, 171 
temporal 

inferior 9, 37,51, 122 

superior 9, 37, 51, 122 
trapezoid 85 

Lingula 27, 31, 40, 229 

Lip 150 

Lobe(s) 
frontal 130, 207, 215 
occipital 207 
parietal 207 
temporal 207, 215 
thyroid gland 108, 110, 113, 163, 173 

Lobule(s) 165 
central 229 
paracentral 213 
parietal 207 

Lung 110 

Lymphatic system 264 
ducts 113, 264 
head and neck 102-103 

Lymph nodes 264 


Lymph nodes (cont’d) 
axillary 93 
cervical 121 
jugulodigastric 100, 104 
lower deep cervical 113 
Lymph trunk 113 


Magnetic resonance imaging (MRI) 210, 
223, 225 
Malleus 165, 167, 169 
Mandible 2, 3, 5, 9, 11, 13, 26, 30-35, 156, 
194 
age changes 34-35 
angle 12, 27, 31,91, 100, 119, 122, 235, 
241 
base 31 
body 2, 9, 12, 31, 100, 108, 109, 150 
lower border 94 
mylohyoid line 157 
condylar process 8, 9, 31, 73, 157 
coronoid process 8, 9, 31, 122, 238 
edentulous 153, 157 
fetal 73 
fracture 32, 33 
head 31, 119, 169, 241 
lower border 99, 119 
mental foramen 2, 9 
mental protuberance 2, 9 
mucoperiosteum 125, 161 
muscle attachments 34-35 
mylohyoid line 27 
neck 31, 122 
orbital part 55 
ramus 2, 8, 9, 12, 31, 122, 157, 159 
Manubrium of sternum 85, 87, 110 
jugular notch 89, 150 
Margin(s) of foramen magnum 27 
fetal 73 
frontal 40, 51 
infra-orbital 2, 29, 45, 53, 73, 119, 238 
lambdoid 43 
mastoid 43 
maxillary 51 
occipital 49, 51 
orbital of zygomatic bone 51, 53 
parietal 37, 40, 49 
sagittal 51 
sphenoidal 49, 51 
squamous 40, 51 
supra-orbital 2, 29, 37, 53, 73, 119, 238 
temporal 51 
of tentorium cerebelli, attached 187 
zygomatic 40 
Mastoid (posterolateral) fontanelle 73 
Maxilla 2, 5, 9, 11, 21, 26, 29, 44-45, 54, 
130 
alveolar process 27, 53, 130, 147, 149, 157 
anterior surface 45 
conchal crest 29, 59, 61 
ethmoidal crest 59 
fetal 73 
fracture 29 
frontal process 2, 9, 29, 53, 56, 57, 59, 
61, 141 
hiatus 59 
infra-orbital canal 130 
infra-orbital groove 56 
infra-orbital margin 53, 54 
infratemporal surface 17, 20, 45, 69, 125 
internal surface 45 
lacrimal crest 57, 61 


lacrimal groove 56, 57, 59, 61 
lateral surface 45 
medial wall 29 
nasal 27, 45, 53, 141 
orbital 45, 54, 55, 56, 57, 130 
palatine process 17, 29, 59, 130, 149 
tuberosity 20, 69 
zygomatic process 17, 53, 56 
Meatus 
acoustic 
antitragohelicine 165 
cartilage 165 
external 8, 9, 17, 20, 49, 165, 167, 169, 
183, 241 
floor 167 
internal 19, 25, 27, 49, 167, 169, 184, 
229, 269 
nasal 
drainage into 143 
inferior 29, 45, 130, 141, 142 
middle 29, 45, 130, 141, 142 
superior 29, 141 
supreme 141 
Medulla oblongata 179, 184, 207, 210, 
215, 217, 229 
pyramid 219, 224, 226 
Membrane(s) 
atlanto-occipital 
anterior 179 
dura mater 179 
posterior 179, 231 
basilar 167 
cricovocal 173, 175 
mucous membrane overlying 175 
mucous, of mouth 122, 153 
quadrangular 171, 175 
suprapleural of rib 84 
tectorial 179, 231 
thyrohyoid 106, 108, 173, 175 
tympanic 165, 167, 169 
Meningeal vessels 180-181, 181 
groove 49 
Meninges 180-181, 182-183, 200-201 
Mesencephalon see Midbrain 
Midbrain 179, 184, 194, 197, 199, 201, 210 
aqueduct 179, 184, 210, 229 
tectum 229 
tegmentum 229 
Middle ear 165, 167, 169, 187 
Modiolus 119, 167 
Motor cortex 207 
Motor neurone palsy 121 
Mouth 150-163 
adjacent structures 158-159 
floor 152-157 
muscles 260 
roof 156-157 
vestibule 130, 150, 153, 157, 159 
Muscle(s) 92-93, 260-261, 261 
ansa cervicalis 100, 106, 107, 108, 161 
ansa subclavia 110, 113 
aryepiglottic 175 
arytenoid, transverse 150 
biceps 93 
buccinator 4, 10, 11, 35, 125, 153, 157, 
159, 161 
chondroglossus 171 
constrictor of pharynx 
inferior 106, 108, 159, 161, 163, 171, 
173 
middle 153, 159, 161, 163, 171, 173 
superior 19, 35, 125, 157, 159, 161, 163 
corrugator supercilii 4, 10 
cricothyroid 106, 108, 110, 161, 171, 173, 
175 


deltoid 89, 91, 93, 104 
depressor anguli oris 4, 10, 35, 93, 121 
attachment 5 


septi 4, 10 
depressor labii inferioris 4, 10, 35, 93, 
121 
depressor supercilii 93, 121, 129 
digastric 


anterior belly 35, 100, 108 
posterior belly 19, 100, 104, 106, 108, 
115, 122, 157, 159 
sling 173 
tendon 125, 159, 173 
dorsum sellae 25, 27, 40, 65, 137, 179 
epicranial aponeurosis 93, 121, 181 
epiglottis 150, 153, 157, 159, 161, 173, 
175, 235 
extraocular 132, 133 
facial 120 
genioglossus 35, 150, 153, 157, 171 
geniohyoid 35, 150, 153, 157, 159, 161, 
71 
nerve to 161 
hyoglossus 100, 106, 108, 125, 153, 157, 
159, 161, 171, 173 
infrahyoid 260 
intercostal of rib 84 
latissimus dorsi 93 
levator 108 
levator anguli oris 10, 121, 129 
attachment 5 
labii superioris 4, 10, 93, 121, 129 
labii superioris alaeque nasi 4, 10, 93, 
121, 129 
levator palpebrae superioris 129, 130, 
133, 135, 137 
aponeurosis 129 
levator scapulae 89, 99, 104, 106, 115 
levator veli palatini 19, 125, 159, 161, 
163 
longissimus capitis 19, 231 
longus capitis 19, 115, 159, 161, 179, 229 
longus colli 115 
mandible, attachments 34-35 
masseter 4, 10, 19, 35, 91, 93, 100, 108, 
121, 122, 157, 159 
anterior border 119 
middle layer 122 
superficial layer 122 
mentalis 4, 10, 35, 93, 121 
mylohyoid 35, 100, 108, 125, 150, 153, 
157, 161, 171 
nerve to 159 
nasalis 4, 10, 93, 121, 129 
neck 260, 261 
oblique of eye 
inferior 129, 130, 135, 137 
superior 133, 135 
obliquus capitis 231 
occipitofrontalis 
frontal belly 93, 121, 129, 181 
occipital belly 10, 19, 104, 121, 181, 
231 
omohyoid 171 
inferior belly 89, 91, 104, 106 
superior belly 100, 106, 108, 161, 173 
orbicularis oculi 4, 10, 93, 121, 130 
attachment 5, 11 
orbital part 129 
palpebral part 129 
orbicularis oris 121 
palatoglossus 161 
palatopharyngeus 19, 159, 161, 171 
pectoralis major 89, 91, 93, 104, 108 
clavicular part 93 


pectoralis minor 93 
platysma 4, 10, 35, 93, 94-97, 121, 150 
prevertebral 93, 115 
procerus 4, 10, 93, 121, 129 
pterygoid 
hamulus 159 
lateral (upper head) 19, 35, 125, 159 
medial (deep head) 19, 35, 122, 125, 
153, 157, 159, 163 
medial (superficial head) 19 
pterygomandibular raphe 35, 161 
rectus capitis 
anterior 19 
lateralis 19, 115, 229 
posterior major 19, 231 
posterior minor 19, 231 
rectus, of eye 
inferior 130, 133, 137 
lateral 130, 135, 137 
medial 130, 133, 135, 137 
nerves to 135 
superior 130, 133, 135, 137 
risorius 93, 121 
salpingopharyngeus 161 
scalenus anterior 84, 104, 106, 108, 109, 
110, 111, 113, 115, 161, 229 
scalenus medius 84, 104, 106, 108, 110, 
115 
scapula 86-89, 261 
semispinalis capitis 19, 104, 231 
semispinalis cervicis 231 
serratus anterior 84, 93 
splenius capitis 19, 99, 104, 231 
sternocleidomastoid 10, 19, 84, 89, 91, 
93, 94, 99, 100, 104, 106, 108, 115, 
121, 122, 157 
attachment 11 
clavicular head 91, 100, 104 
left, and related structures 99 
sternal head 91, 100, 104 
sternohyoid 84, 89, 100, 106, 108, 161, 
171, 173 
sternothyroid 84, 100, 106, 108, 161, 
171, 173 
styloglossus 19, 125, 153, 157, 159, 161 
stylohyoid 19, 100, 106, 108, 125, 153, 
157, 159, 161, 171 
stylopharyngeus 19, 157, 159, 163, 171 
subclavius 84, 87, 89, 93 
suboccipital 261 
suprahyoid 260 
supraspinatus 89 
temporalis 4, 10, 11, 35, 122, 125, 167, 
169 
fascia 121, 122 
temporoparietalis 93, 121 
tensor tympani 169 
semicanal 49, 165, 167 
tendon of 165, 167, 169 
tensor veli palatini 19, 125, 159, 161, 
163 
thyro-epiglottic 171, 175 
thyrohyoid 100, 106, 108, 125, 159, 161, 
171, 173 
membrane 100, 159, 161, 171 
trapezius 19, 89, 91, 94, 99, 104 
trunk 261 
upper limb 261 
uvulae 19, 150, 159, 161 
vermis 226, 229 
vertebral 260 
zygomaticus major 4, 10, 93, 121, 129, 
130 


zygomaticus minor 4, 10, 93, 121, 129, 
130 


Nasal aperture (choana) 53 
anterior, fetal 73 
posterior 17, 27, 141, 150, 159 
Nasal bone 2, 5, 9, 11, 26, 27, 29, 45, 53, 141 
orbital part 55 
Nasal cavity 2, 28-29, 58-61, 141-143, 149 
agger nasi 141 
atrium 141 
fetal 73 
fibrofatty tissue 141 
floor 58-59 
lateral wall 28, 29, 58-59 
maxillary hiatus 60-61 
nasolacrimal canal 60-61 
right roof 58-59 
roof 130, 149 
vestibule 141 
walls 142-143 
Nasal concha 
inferior 2, 5, 17, 26, 29, 47, 58, 130, 141, 
142, 144, 146, 149, 165, 194, 197, 238 
anterior end 59 
ethmoidal process 29, 59 
features 47 
lacrimal process 29, 59, 61 
maxillary process 61 
posterior end 59 
middle 17, 26, 29, 39, 58, 130, 141, 142, 
144, 146, 149, 194, 197 
superior 17, 26, 29, 39, 58, 141, 142, 149, 
194, 197 
supreme 141, 142 
Nasal septum (vomer) 2, 17, 27, 41, 119, 
130, 141, 149, 150, 159, 161, 238 
ala 71 
coronal section 148-149 
features 41 
fetal 73 
nerves 148-149, 149 
orbital 129 
posterior border 71 
transverse section 148-149 
Nasal spine 
anterior 2 
posterior 17 
Nasion 2 
Nasopharynx 140 
Neck 90-115 
dissection 172 
deep 106-115 
superficial 94-105 
lymphatic system 102-103 
of malleus 167 
of mandible 31, 122 
muscles 260, 261 
nerves 94-97 
radiographs 236-237 
of rib 84, 89 
root of 111, 113 
triangles 101 
left anterior 101-103 
left posterior 105 
veins 94-97 
Nerve(s) 261-264 
abducent 133, 135, 149, 184, 187, 189, 
195, 197, 199, 215, 219, 262 
accessory 91, 94, 99, 100, 104, 105, 106, 
107, 115, 157, 161, 163, 169, 195, 263 
cranial 184, 187, 189, 193, 194, 199, 
215, 217, 219, 229 
spinal 157, 184, 187, 189, 193, 199, 
217, 219, 229 


alveolar 
block 248-249, 254-255 
inferior 125, 157, 159, 187 
superior 125, 187 
auricular, great 94, 99, 100, 104, 106, 
121, 157 
auriculotemporal 119, 121, 125, 159, 187 
roots 125, 161 
blocks 248-251, 254-259 
brachial plexus 264 
buccal 125, 187 
block 250-251 
carotid 115 
cervical 99, 229, 231 
dorsal ramus 231 
dorsal roots 229 
plexus 264 
transverse 94, 99, 100, 104 
ventral rami 106, 108, 110, 115, 161, 
229, 231 
ventral rootlets 229 
chorda tympani 125, 159, 161, 165, 167, 
187 
ciliary 135 
cranial 157, 184-187, 194-199, 229, 
262-263 
branches 262-263 
dorsal root 157, 229 
functions 195 
numbering 219 
ventral root 157 
see also specific nerves 
ethmoidal 39 
anterior 133, 135, 142, 149 
posterior 39 
facial 120, 165, 167, 169, 184, 187, 189, 
193, 194, 199, 215, 217, 219, 229, 262 
branches 93, 100, 106, 121, 129, 157, 
190 
canal 165 
function 195 
motor root 219 
sensory root 219 
frontal 125, 133, 135 
glossopharyngeal 115, 125, 157, 159, 
161, 163, 169, 193 
function 195 
pharyngeal branch 163 
roots 184, 187, 189, 194, 199, 215, 
217, 219, 229 
hypoglossal 91, 100, 106, 107, 108, 125, 
153, 157, 159, 161, 163, 173, 187, 
189, 231, 263 
branches 190 
function 195 
rootlets 219 
roots 184, 199 
vena comitans 106, 108, 153, 159 
incisive 258-259 
inferior dental (IDN) 32 
infra-orbital 119, 129, 130, 135, 149, 187 
infratrochlear 133, 135 
lacrimal 133, 135, 137 
laryngeal 
aperture 173 
external 100, 106, 107, 108, 110, 111, 
161, 163, 173 
internal 91, 100, 106, 108, 159, 161, 
163, 173, 175 
recurrent 108, 113, 115, 161, 173, 175 
superior 161 
lingual 35, 125, 153, 157, 159, 161, 187 
block 248-249 
mandibular 125, 159, 161, 187, 189, 193 
masseteric 125 


Nerve(s) (cont’d) 
maxillary 125, 135, 159, 187, 193 
median 93 
mental 119 
block 258-259 
mylohyoid 27, 108 
nasociliary 133, 135, 137 
nasopalatine 40, 149 
block 256-257 
occipital 
greater 104, 121, 231 
lesser 99, 104, 106, 121 
third 104 
oculomotor 125, 133, 135, 137, 169, 179, 
184, 187, 189, 193, 194, 197, 199, 
215, 217, 219, 262 
function 195 
inferior branch 135 
superior branch 133, 135 
olfactory 262 
filaments 141, 142, 149, 197 
function 195 
ophthalmic 125, 133, 187, 193 
optic 125, 133, 135, 137, 184, 187, 189, 
193, 194, 197, 199, 215, 217, 219, 262 
dural sheath 133, 135, 137 
function 195 
palatine, greater 142, 159 
block 256-257 
pectoral 93 
petrosal 25, 49, 189 
greater 25, 49, 125, 159, 187, 189, 193 
hiatus 25, 49, 269 
lesser 25, 49, 187, 189, 193 
phrenic 104, 106, 107, 108, 109, 110, 
113, 115 
scapular, dorsal 104, 106 
spinal 80, 230, 231 
dorsal rootlets 179, 231 
ventral rootlets 179, 231 
stylopharyngeus 125, 161 
supraclavicular 99, 104 
supra-orbital 119, 129, 133, 135 
branches 181 
suprascapular 104, 105, 106 
supratrochlear 119, 133, 135 
temporal 125 
thoracodorsal 93 
trigeminal 125, 133, 149, 169, 184, 187, 
189, 192-193, 193, 194, 197, 199, 
215, 217, 219, 262 
branches 190 
function 195 
trochlear 133, 135, 137, 184, 187, 189, 
193, 194, 197, 199, 215, 217, 219, 
229, 262 
function 195 
vagus 108, 109, 110, 113, 115, 157, 159, 
161, 163, 169, 193, 229, 263 
accessory 184, 187, 189, 215, 217, 219, 
229 
branches 190 
function 195 
inferior ganglion 163 
pharyngeal branch 163 
roots 194 
superior laryngeal branch 163 
vestibulo-cochlear 167, 169, 184, 187, 
189, 193, 194, 195, 199, 215, 217, 
219, 229, 263 
zygomatic 135 
zygomaticotemporal 121 
Nerve block 248-251, 254-259 
Nerve root(s) 


auriculotemporal 125, 161 
dorsal 157, 179, 229, 231 
dorsal root ganglia 157, 231 
facial nerve 219 
glossopharyngeal nerve 184, 187, 189, 
194, 199, 215, 217, 219, 229 
hypoglossal nerve 184, 199, 219 
spinal 179, 231 
vagus nerve 194 
ventral 157, 179, 229, 231 
Nervous intermedius 193 
Nodule 229 
Nose 119, 140-149 
see also entries beginning nasal 
Notch(es) 
cerebellar 226 
clavicular of rib 84 
coronoid 31 
costal cartilage of rib 84 
ethmoidal 37, 63 
frontal 2, 29, 37, 119, 269 
intertragic 165 
jugular 43, 91, 93 
of manubrium of sternum 87, 89 
of rib 84 
mandibular 31 
mastoid 17, 49 
nasal 45 
of maxilla 53 
parietal 49 
pre-occipital 207 
pterygoid 40 
sphenopalatine 46 
supra-orbital 119, 269 
terminal 165 
thyroid 171 
vertebral 80, 83 
Nucleus/nuclei 
basal 222-225 
caudate 
body 221, 223, 224 
head 221, 223 
tail 223, 224 
dentate 229 
Edinger-Westphal 135 
lentiform 
globus pallidus 223, 224 
putamen 223, 224 
red 224 
subthalamic 224 


Obex 229 
Occipital bone 9, 11, 12, 13, 14, 25, 26, 27, 
42-43 
basilar part 43, 65, 67, 231 
fetal 73 
jugular notch 65, 67 
lateral part 43, 65, 67 
mastoid margin 65, 67 
sigmoid sinus groove 65 
squamous part 43, 65 
Occiput 13, 27 
Oesophagus 108, 115, 150, 171, 173 
Olfactory tract 184, 189, 193, 194, 197, 
199, 215, 217, 219 
Olive(s) 219, 226 
Optic canal 2 
Optic chiasma 179, 194, 197, 199, 210, 215, 
217, 219 
Optic radiation 221, 223 


Optic tract 217, 219 
Ora serrata 137 
Orbit(s) 2, 28-29, 54-57, 116-137, 128-129, 
132-137 
aperture 53 
fat pads 129, 133 
floor 56-57 
medial wall 56-57 
muscles 261 
posterior part 125 
roof 54-55 
subarachnoid space 135 
walls 54-57 
wings 54 
see also Eye(s) 
Ossicles 165, 167, 169 
Ossification, skull 3 
Oval window 165 


Palate 150-163 
hard 27, 130, 141, 150, 153, 157, 159, 
194, 197, 241 
muscles 151, 261 
soft 141, 150, 151, 153, 157, 159, 161, 194 
Palatine bone 26, 46, 47 
anterior end 46 
crests 27, 29, 59, 141 
horizontal plate 29, 59, 71 
lateral surface 46 
maxillary process 59, 61 
medial surface 46 
nasal 27, 71, 141 
orbital 29, 46, 55, 56, 59, 69 
perpendicular plate 29, 59, 61, 69, 71 
posterior end 46 
pyramidal process 17, 20, 46, 47, 56, 69, 
71 
sphenoidal process 56, 69, 71 
Papilla(e) 
fungiform 153 
lacrimal 129, 130, 131 
sublingual 157 
vallate 153 
Parathyroid glands 110, 111 
Parietal bone 5, 9, 11, 12, 13, 14, 26, 27, 
50-51 
fetal 73 
mastoid (postero-inferior) angle 25, 27 
Parotid glands 91, 93, 94, 99, 100, 104, 
108, 120, 156, 157, 159, 169 
accessory 121, 157 
deep part 121 
ducts emerging from 119 
superficial part 121 
Pectoralis major 84 
Pedicle of vertebra 79, 80, 83 
Peduncle 
cerebellar 
inferior 229 
middle 193, 217, 219, 226, 229 
superior 229 
cerebral 217, 219, 224 
Pellucidum 221, 223, 224 
Pericranium 181 
Perilymph 167 
Periosteum 129 
Peripheral nervous system 201 
Pes hippocampi 221 
Pharyngeal recess 150 
Pharyngeal tonsil 150 


Pharynx 151, 160-163, 172-173 
external 160-161 
internal 160-161 
laryngeal part 150 
ligaments 151 
muscles 151, 261 
nasal part 150, 157, 159, 194, 199, 241 
oral part 150, 153, 194, 235, 241 
posterior 153, 162-163, 173, 179 
Philtrum 119 
Pia mater 181 
Pineal body 194, 197, 199, 210, 223, 226 
Piriform 53 
Pit, suprameatal 49 
Pituitary gland 133, 141, 150, 179, 184, 
193, 194, 197, 199, 210, 211 
Pituitary stalk 137 
Plate(s) 
cribriform of ethmoid bone 25, 27, 29, 
39, 63, 133, 141 
horizontal of palatine bone 17, 29, 46 
orbital of ethmoid bone 29, 39 
perpendicular 
of ethmoid bone 27, 39, 141 
of palatine bone 29, 46, 47 
pterygoid 21 
lateral 17, 20, 27, 40, 125, 161 
medial 17, 20, 27, 29, 40 
Pleura of rib 84 
Plexus 
basilar 189 
brachial 91, 104, 106, 110, 113, 115 
choroid 179, 217, 219, 221, 223, 224, 229 
sympathetic 187 
vertebral venous 229 
Plica semilunaris 129 
Pole(s) 
frontal 203, 207, 215 
occipital 203, 207, 215 
temporal 207, 215 
Pons 149, 179, 184, 187, 194, 197, 199, 207, 
210, 215, 217, 219, 224, 226, 229 
Ponticulus 165 
Precuneus 213 
Process(es) 
alveolar of maxilla 27, 45, 53, 130, 147, 
149, 157 
articular 79, 80, 83, 235 
inferior 80, 83, 235 
bifid spinous 
of axis 235 
of vertebra 79, 80 
ciliary 137 
clinoid 
anterior 25, 27, 40, 184, 187, 189, 241 
posterior 25, 40, 187, 189, 241 
condylar 9, 31, 157 
see also Condyle(s) 
coracoid of scapula 87 
coronoid 9, 31, 238 
descending of lacrimal bone 29, 45 
ethmoidal 29, 46 
frontal 51 
of maxilla 9, 29, 45, 53, 141 
of zygomatic bone 53 
intrajugular 49 
jugular 43 
lacrimal of inferior nasal concha 29, 46 
lenticular of incus 167 
malleus 167 
mandibular 9, 157, 238 
mastoid 2, 8, 9, 12, 17, 20, 27, 49, 91, 
115, 169, 241 
maxillary of inferior concha 46, 47 


muscular of arytenoid cartilage 171, 175 
nasal 53 
orbital of palatine bone 29, 46 
palatine of maxilla 17, 29, 45, 59, 130, 
149 
pterygoid 40 
pyramidal of palatine bone 17, 20, 46, 
47, 56, 69, 71 
septal of nasal cartilage 141 
sphenoidal 46 
spinous 81 
of axis 83, 231, 235 
of cervical vertebra 229, 231 
of vertebra 83, 235 
styloid 9, 17, 20, 49, 122, 125, 161, 165, 
169 
base 159 
sheath 9, 17, 20, 49, 165 
temporal 51 
transverse 
anterior tubercule 83, 231 
of atlas 115, 157, 161, 229, 231 
costal facet 83 
foramen of 80 
intertubercular lamella 83 
intervertebral foramen 83 
posterior tubercle 83, 231 
of rib 84 
of vertebra 77, 79, 80, 83, 91, 235 
trochleariform (cochleariform) 165, 167 
uncinate of ethmoid bone 29, 39, 142 
vaginal 40, 71 
of vertebra 79, 80 
vocal 171, 175 
zygomatic 37, 45, 49 
of frontal bone 53 
of maxilla 17, 53 
Prominence, laryngeal (Adam's apple) 91, 
106, 108, 171, 173 
Promontory 165, 167 
Prosencephalon (forebrain) 201 
Protuberance 
mental 27, 31 
of mandible 2,9 
occipital 
external 8, 9, 12, 17, 27, 43, 179, 183 
internal 25, 27, 43 
Pterion 27 
Pulse, carotid 91 
Pulvinar 219 
Punctum, lacrimal 129, 130, 131 
Pupil(s) 129, 137 
Pyramid 167 
medulla oblongata 219, 224, 226 
palatine processes 17, 20, 46, 47 
palatine processes 56, 69, 71 
vermis 229 


Radiograph(s) 232-247 

dural venous sinuses 246-247 

neck 236-237 

skull 238-241 

teeth 22 

temporomandibular joint (TMJ) 127 

vertebral column 234-235 

zygomatic complex fracture 29 
Ramus/rami 207 

cervical nerves 106, 108, 110, 115, 161, 

229, 231 
mandible 2, 8, 9, 12, 31, 122, 157, 159 


ventral 80 
Raphe 
palatal 157 
pharyngeal 19, 161, 163 
pterygomandibular 125, 159 
Recess(es) 
epitympanic 165 
infundibular 210 
lateral 229 
optic 210 
pharyngeal 141 
pineal 210 
piriform 159, 161, 175 
spheno-ethmoidal 29, 59, 141, 142 
suprapineal 210 
Reflexes, light 135 
Retina 137 
Rhombencephalon (hindbrain) 201 
Rib(s) 84, 110 
body 84, 89 
features 85 
head 84, 89 
neck 84, 89 
tubercule 89 
Rima of glottis 153 
Ring 
common tendinous 133 
tracheal 150, 173, 175 
tympanic 73 
Root(s) 
neck 111, 113 
nerve see Nerve root(s) 
Rostrum 70, 71 
sphenoid bone 40 
Round window 165 
Rowe’s elevator 123 


Sac, lacrimal 119, 130, 131 
fossa 2, 9, 29, 57 
upper extremity 129 
Salivary glands 156-157 
Scala tympani 167 
Scala vestibuli 167 
Scalp 181, 183 
muscles 260 
Sclera 129, 137 
Sebaceous glands 155 
Semicanals 49, 165, 167 
Sensory cortex 207 
Septum 
cartilage 73, 141 
nasal see Nasal septum (vomer) 
pellucidum 179, 210 
subarachnoid 150 
Sheath(s) 
optic 133, 135, 137 
styloid process 9, 17, 20, 49, 165 
Shoulder 92-93 
bones 86-89 
Sinus(es) 
basilar 149, 179 
carotid 106, 107, 163 
cavernous 137, 149, 167, 187, 189 
confluence of 246 
drainage 143 
dural venous 268 
radiographs 246-247 
ethmoidal 144-145, 146 
frontal 14, 25, 27, 29, 37, 130, 141, 142, 
144-145, 149, 189, 194, 197, 238, 241 


Sinus(es) (cont’d) 
maxillary 45, 130, 144, 146-147, 167, 
187, 238, 241 
aperture 142, 147, 149 
paranasal 140-149, 144-149, 238-239 
petrosal 
apex 49 
groove 25, 27, 43, 49, 65 
inferior 25, 27, 43, 49, 65, 189 
superior 25, 27, 49, 184, 187, 189 
petrosquamous 49 
sagittal 
groove 14, 15, 25, 43, 51 
inferior 179, 184, 187, 246 
superior 14, 15, 25, 43, 51, 179, 183, 
184, 194, 201, 246 
sigmoid 167, 189, 229, 246 
dura mater 165 
groove 25, 27, 43, 49, 51 
sphenoidal 27, 29, 125, 137, 141, 142, 
144, 146-147, 149, 150, 159, 161, 
167, 179, 194, 197, 199, 241 
aperture 40, 147 
bristle in aperture 142 
left 184 
into spheno-ethmoidal recess 29 
sphenoparietal 184, 187, 189 
straight 179, 184, 187, 189, 246 
transverse 183, 189, 194, 246 
groove 25, 27, 43 
Skull 1-73 
asterion 9 
base 
anterior cranial fossa 62-63 
external surface 16-19, 66-67 
infratemporal region 20-23 
internal surface 24-25 
middle cranial fossa 64-65 
muscle attachments 18-19 
posterior cranial fossa 64-65 
posterior part 66-67 
right posterior nasal aperture 70-71 
right pterygopalatine fossa 68-69 
teeth see Tooth/teeth 
bone articulations 52-71 
bones 30-51 
articulations 52-71 
paired 3 
sutural 12, 13 
unpaired 3 
see also individual bones 
cavities 3, 28-29 
children 21 
fetal 72-73 
inion 9 
interior 26-27 
lambda 9, 12, 14 
nasion 9 
occiput 13, 27 
ossification 3 
pterion 9 
radiographs 238-241 
tables 14, 25 
vault 3, 14-15, 179, 180-181, 183, 194 
Space(s) 
extradural 231 
subarachnoid 181, 231 
spinal 150, 179 
Sphenoidal (anterolateral) fontanelle 73 
Sphenoid bone 2, 5, 9, 11, 17, 26, 40-41, 
54 
ala 40 
body 29, 40, 41, 54, 65, 67 
crest 40 


foramen ovale 65, 67 
foramen rotundum 54 
foramen spinosum 65, 67 
frontal process 54 
greater wing 9, 25, 29, 40, 41, 54, 65, 67, 
238 
cerebral surface 40 
fetal 73 
infratemporal surface 40 
maxillary surface 40 
orbital surface 40, 54 
spine 40 
temporal surface 40, 69 
grooves 71 
jugum 63, 184, 187, 197 
lesser wing 25, 29, 40, 54, 63, 65, 238 
posterior margin 184, 187, 189 
optic canal 54 
orbital part 55 
posterior border 40 
pterygoid plate 
lateral 69, 71 
medial 71 
pterygoid process 54, 69 
rostrum 40 
spine 67, 115 
squamous margin 67 
superior orbital fissure 54 
zygomatic margin 54 


Spinal cord (spinal medulla) 150, 179, 194, 


199, 228-229, 230, 231 
see also Vertebrae/vertebral column 


Spine(s) 


of helix 165 
mental 31 
nasal 37 
anterior 9, 27, 45, 53 
of maxilla 53 
palatine 17, 45 
of scapula 87 
of sphenoid bone 20 
suprameatal 49 


Stalk, pituitary 179, 187, 189, 210, 215, 
217, 219 

Stapedius 167 
Stapes 167, 169 
Sternum 85 

articular surface 87 

body 93 

manubrium of 85, 87, 89, 110, 150 
Subcallosal area 213 
Submandibular area 102 
Substance 

anterior perforated 219 

posterior perforated 210, 219 
Substantia nigra 224 
Sulcus/sulci 

arterial 208 

calcarine 213 


central 203, 207, 213 
cingulate 213 
circular 207 
collateral 213, 224 
corpus callosal 213 
cortical pattern 203 
frontal 203, 207 
intraparietal 207 
lateral 207 

lunate 207 

occipital 207 
parieto-occipital 203, 207, 213 
postcentral 207 
precentral 207 
rhinal 213 


subparietal 213 
temporal 207 
terminalis 153 
Suture(s) 
coronal 9, 14, 15, 26, 181, 241 
fetal 73 
frontal (metopic) 37, 181 
frontomaxillary 29, 141 
frontonasal 2, 141 
frontozygomatic 2, 9, 29, 238 
lambdoid 9, 12, 13, 14, 26, 238 
nasomaxillary 141 
occipitomastoid 9, 12, 25, 65, 67 
palatine 17 
parietomastoid 9, 12 
petro-occipital 65, 67 
sagittal 12, 14, 15, 181, 238 
sphenofrontal 9 
sphenosquamosal 9, 65, 67 
squamosal 9, 26 
zygomaticomaxillary 2, 17, 29 
Swallowing 161 
Sympathetic plexus 187 
Symphysis menti 73 
Synchondrosis 
spheno-occipital 65, 67 
sphenopetrosal 65, 67 


Tail of caudate nucleus 223, 224 

Tail of helix 165 

Tapetum 221, 223 

Taste 195 

Teeth see Tooth/teeth 

Tegmen tympani 17, 25, 49, 165, 169 
Tela choroidea 229 

Telencephalon 201 

Temporal bone 5, 9, 11, 12, 13, 17, 26, 


fetal 73 
orbital part 55 
petrous part 25, 125, 238 
anterior surface 49 
apex 25, 65, 67, 187 
attachments 184 
inferior surface 49 
jugular notch 67 
occipital margin 67 
posterior surface 49 
sigmoid sinus groove 65 
squamous part 9, 25, 27, 65 
cerebral surface 49 
sphenoidal margin 67 
temporal surface 49 
tympanic part 9, 20, 49, 115, 165 
Temporal operculum 207 
Tendinous band 173 
Tendon(s) 
digastric 108, 125, 173 
oblique 129, 130, 135 
oesophageal 175 
oesophagus 171 
omohyoid 106, 107 
rectus 137 
superior oblique muscle of eye 135, 137 
superior rectus muscle 137 
temporalis 122 
tensor tympani 165, 167, 169 
Tentorium cerebelli 137, 179, 184, 187, 
189, 194, 197, 199 


attached margin 137, 184, 187, 189 
free margin 137, 184, 187, 189, 197 
straight sinus 189 
Thalamus 179, 221, 223, 224 
Thoracic inlet 88-89 
Thoracic skeleton, upper 88-89 
Thoracic vertebrae 82-83 
Thorax 84 
Thyroid gland 109, 111, 113 
great vessels 107, 109 
isthmus 91, 100, 106, 108, 110, 113, 
150 
lateral lobe 108, 110, 163, 173 
lobes 113 
nerves 107 
pyramidal lobe 108 
Tongue 152-155, 194 
base 235 
deep dissection 152 
deeply fissured 154 
dorsum 130 
postsulcal part 150, 153, 161 
presulcal part 150, 153 
erythema migrans 154 
frenulum 157 
muscles 151, 261 
white spots 155 
Tonsil(s) 153, 159 
cerebellar 179, 219, 226 
pharyngeal 141 
Tooth/teeth 20-23 
canine 20, 21 
deciduous 21 
elevations over 73 
eruption decades 23 
development 22 
eruption decades 23 
extraction 22 
anaesthesia 248-259 
incisors 20, 21, 150 
molars 20, 21, 157 
carious cavity 22 
elevation 147 
unerupted 31 
premolars 20 
radiography 22 
Trachea 91, 106, 108, 110, 111, 115, 150, 
161, 173, 175, 235, 237 
Tract(s) 
olfactory 184, 189, 193, 194, 197, 199, 
215, 217, 219 
optic 219, 224 
Tragus 165 
Triangle(s) 
hypoglossal 229 
neck 101-103, 105 
suprameatal 9 
vaginal 229 
Trigone 
collateral 221 
olfactory 219 
Trochlea 129, 133, 135 
Trunk 
jugular lymphatic 110, 115 
linguofacial 108 
mediastinal lymphatic 113, 115 
muscles 261 
subclavian lymphatic 113 
sympathetic 108, 113, 115, 161, 163 
thyrocervical 106, 108, 109, 110, 113, 
115 
Tuber cinereum 210 
Tubercle(s) 
articular 17, 20, 49 


of atlas 
anterior 77 
posterior 77, 231 

auricular 165 

carotid 83 

conoid 87 

cuneate 229 

gracile 229 

jugular 43 

marginal 2, 51 

mental 31 

pharyngeal 17, 20, 43, 161, 163 

postglenoid 49, 165 

of rib 84, 89 

scalene 84 

thyroid cartilage 
inferior 171 
superior 171 

of vertebra 
anterior 80, 83 
carotid 83 
posterior 80, 83 

Tuberculum sellae 25, 40 
Tuberosity(ies) 45 

fetal 73 

frontal 37 

maxilla 17, 20 

parietal 12, 14, 15,51 


Uncus 213, 215, 219 
of vertebra 83 

Utricle 167 

Uvula(e) 19, 150, 159, 161 
vermis 226, 229 


Vallecula 150, 153, 157, 159, 175, 235 
Vault, cranial 3, 14-15, 179, 180-181, 183, 
194 
Vein(s) 96 
anastomotic 205, 246 
angular 129 
auricular, posterior 100, 104 
basal 179 
brachiocephalic 91, 110, 111, 113, 115 
cephalic 91, 93, 104 
cerebral 204-205, 267 
aperture of superior 179 
great 179, 189, 210, 221, 246 
inferior 184, 205 
internal 221 
superficial 205 
superficial middle 246 
superior 183, 201, 203, 205, 246 
cervical 
ascending 113, 115 
superficial 94, 99 
cranial, superficial 104 
emissary 267 
facial 100, 106, 108, 109, 119, 121, 129, 
237, 267 
jugular 91, 267 
anterior 91, 94, 99, 100, 237 
external 94, 99, 100, 104, 121 
internal 104, 106, 107, 108, 109, 110, 
111, 113, 115, 125, 157, 159, 161, 
163, 169, 173, 229, 237, 246 
lingual 100, 106, 108, 237 


major 267 
occipital 104, 121 
ophthalmic 133, 135, 137 
palatine, external 153 
pharyngeal 163 
retromandibular 100, 104, 157, 268 
subclavian 84, 91, 106, 107, 109, 110, 
111, 113, 115 
submental 100 
supraclavicular 94 
suprascapular 113 
thalamostriate 221, 223, 224 
thoracic, internal 110 
thyroid 
inferior 100, 106, 107, 108, 110, 111, 
113 
middle 106, 108, 110, 111, 237 
superior 108, 110, 111, 237 
vertebral 110, 111, 113, 115 
venous plexus 229 
Velum, medullary 229 
Venous drainage see Vein(s) 
Ventricle(s), cerebral 201, 221 
fourth 149, 179, 193, 194, 197, 199, 210, 
229 
choroid plexus 179, 210, 219, 229 
floor 229 
lateral recess 229 
lateral 194, 197, 199 
anterior horn 221 
body 224 
choroid plexus 217, 219, 221, 223, 
224 
inferior horn 223, 224 
posterior horn 221, 223 
third 179, 184, 210, 223, 224 
choroid plexus 179, 210, 221 
tela choroidea 221 
Ventricle of larynx 175 
Vermis 226, 229 
Vertebrae/vertebral column 76-83 
arteriograms 244-245 
cervical 74-115, 80-81, 230-231 
first 194, 199 
second 199 
third 235 
fourth 231, 235 
fifth 231, 235 
sixth 150, 229, 235 
seventh 89, 229, 235 
articulated 82-83 
bodies 80, 150, 231, 235 
inferior articular process 235 
pedicle 235 
spinous processes 229, 231, 235 
lamina 79, 80, 83, 229 
muscles 260, 261 
radiographs 234-235 
suboccipital region 230-231 
thoracic 82-83 
vein from venous plexus 229 
see also Spinal cord (spinal medulla) 
Vessel(s) 
carotid 107 
infra-orbital 119 
jugular, internal 107 
middle meningeal groove 14, 25, 27, 
51 
nasopalatine groove 40 
thoraco-acromial 93 
see also Artery(ies); Vein(s) 
Vestibular fold 153 
Vestibule 165, 175 
aqueduct 25, 49, 269 


Vestibule (cont’d) 

of mouth 130 

of nose 142 
Visual cortex 207 
Visual field loss 219 
Vitreous humour 130, 137 
Vocal fold 91, 153 
Vomeronasal organ 141 


Willis, circle of 217 
Window 
oval 165 
round 165 
Wing, sphenoid bone see under Sphenoid 
bone 


Zygomatic bone 2, 5, 8, 9, 11, 29, 51, 54, 238 
fetal 73 
frontal process 53, 56 
marginal tubercule 54 
orbital 53, 54, 55, 56, 130 


